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A first-line defense 
against out-of-control neurons 





MYSOLINE 


E: e 
Tablets 50 mg, 250 mg 
Suspension 250 mg/5 ml 


New study shows: 


MYSOLINE’  (primidone) provides 
good to excellent control in 87% of patients 
with major seizures' 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.’ Based on the finding 
that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


=_.primidone is an effective antiepileptic medication irrespective of its 
biotransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication.”' 


Start low, go slow... 
to minimize or avoid sedation 


You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 
initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


> You can’t prescribe a more effective 
| , and better tolerated anticonvulsant fo 
^ major motor seizures 


, 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 





_| USage in pregnancy: The effects of MYSOLINE in human pregnancy and 


- | reports suggest a possible similar association with the use of all known 


| The reports suggesting an elevated incidence of birth defects in children 
| of drug-treated epileptic women cannot be regarded as adequate to prove 


| problems in obtaining adequate data on drug teratogenicity in humans; 


| MYSOLINE therapy generally extends over prolonged periods, a complete 
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MYSOLINE - 
(primidone) 


consider it first for control 

of aec mal, psychomotor 

and focal seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE* Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 
WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 












nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epileosy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 












anticonvulsant drugs. 






-a definite cause and effect relationship. There are intrinsic methodologic 







the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
*Il,ninistered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under ant - 
convulsant therapy should receive prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 

























blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the , 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants The 
anemia responds to folic acid without necessity of discontinuing 
medication. 

















Reference: 1. Schottelius, D.D., and Fincham, R.W.: Clinical effectiveness 
of primidone as a single antiepileptic medication. Paper presented at the 
Thirteenth Annual Meeting cf the American Academy of Neurology, Los 
Angeles, California, Apr. 27-30, 1978. 
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This bi-monthly publication is an invalu- 
able source of information on the latest 
developments in medical computing 
technology. Produced by the AMA Corr- 
puters Systems in Medicine Program, 
Computers and Medicine reports on the 
ways computer technology is used clini- 
cally and adminstratively in private prac- 
tices, hospitals, clinics, and medical 
societies. 

The format of Computers and 
Medicine emphasizes brief articles 
which convey the fundamental concepts 
involved in applications currently in use, 
as well as those in developmental and 
experimental stages. 

Plug into the medical computing infor- 
mation network; subscribe to Computers 
and Medicine today! 
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Subscriber Services 
American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 


| wish to subscribe to Computers and 

Medicine for the period indicated be- 

low. Enclosed is my check (payaole to 

AMA) for $2 oe 

_]1 year subscription, 6 issues: 
$12 U.S. and U.S. Poss. 

[] 2 year subscription, 12 issues 
$20 U.S. and U.S. Poss. 
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dexamethasone, USP 



















































Tapiets 0.5mg Tablets 0.5 mg 
100's $ 12.33 30's $ 2.45 $ 4.16 per 100 
1000's 119.62 500's 38.10 43.42 per 1000 
Tedlets 0.75 mg Tablets 0.75 mg 
100's 15.40 100's 9.55 5.85 per 100 
1000's 137.66 500's 45.68 46.30 per 1000 
Tablets 1.5 mg 
* 13.87 50's 9.50 8.74 per 100 









Tablets 4.0mg 
100's 


Testets 4.0 mg 
50's 23.62 


Based on wmolesale price to retailer as listed in Drug Topics Red Book 1978. 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. O7052 
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No matter 
how close 


wouldnt you 
rather have th 
original? 


This statuette of Tutankhamun, as the 
god Horus of Lower Egypt, has been re- 
produced many times— often in solid 
gold replicas worth thousands. The 
original, however, remains priceless 


f 





Lee Boltin/Metropolitan Museum of Ar 


T The original dipyridamole. 


During the 17 years that Per- 
é santine has been used for long- 
term therapy of chronic angina 
pectoris* physicians have 
developed an increasing famili- 
arity with this drug. This famili- 
arity is reflected in a steady 
growth in Persantine use during 


those years. Clinicians today 
have extensive experience with 
dipyridamole, and this experi- 
ence has been derived from 
one compound. 
Persantine...from Boehringer 
Ingelheim Ltd. 

The original dipyridamole. 





dipyridamole 


La 


CONTRAINDICATIONS —No specific recommended dosages. Instances of three times a day, taken at least one 
*INDICATIONS— Based on a review of this drug by contraindications are known headache, dizziness, nausea, flushing hour before mea s. In some cases 
the National Academy of Science-National Research PRECAUTIONS —Since excessive weakness or syncope, mild gastroin- higher doses may be necessary but a 
Council and /or other information, FDA has classified doses can produce peripheral vasodila- testina! distress and skin rash have been significantly increased incidence of SIC 
the indication as follows tion, the drug should be used cautiously noted during therapy. Rare cases of effects is associated with incre ased 
"Possibly" effective: For long-term therapy of chronic in patients with hypotension. Persantine Ww appeared T De s ed of e" rs Hy que jp bn be 
angina pectoris. Prolonged therapy may reduce the tablets, 25 mg, contain FD&C Yellow No. "US t ihe initiation of therapy. On month of continuous therapy 
frequency or eliminate anginal episodes, improve ex- 5 (tartrazine) which may cause allergic- — USU8"y al We mina icai RY d erige 
ercise tolerance, and reduce nitroglycerin require- type reactions (including bronchial those uncommon occasions when ac- Tablets of 25 mg and 75 mg | 
ments. The drug is not intended to abort the acute asthma) in certain susceptib e in- Maid KAR A ei vier Lan pete qu F lete details, please see the full | 

: dividuals. The incidence of sensitivity intolerable, withdrawal cf medication M xa b atleta Sip. i c 

Cu c: is generally low, but frequently seen in has been followed promptly by cessa- prescribing information 
Final classification of the less-than-effective indica- patients with aspirin hypersensitivity tion of undesirable symptoms 
Mons nonu n CNN ADVERSE REACTIONS— Adverse reac- DOSAGE AND ADMINISTRATION— Boehringer Ingelheim Ltd. 





tions are minimal and transient a The recommended dosage is 50 mg Ridgefield, CT 06877 








| d SS CENSUI ee T CODINERON Gy" ee USS NETS 
F 2 D VADE NS LU DAT ER ULT ae Kase T TP S E 
" . . JOLUME 3^ NUMBER 5 MAY 1980 
4 
' k x Copyright € 1980 by the American Medical Association 
L|! SORIGINAL CONTRIBUTIONS 
| E 
Anastomeses of Transverse Tubules With Terminal Cisternae in Polymyositis 
Samec! M. Chou. MD, PhD; Ikuya Nonaka, MD; 
Dn vuce, Worngantówn, WV 5.4... Ree rare ruo ei Pareto epe i ritrova duet i rere 257 
1 A 4 TÈ Sensory-Spe-i'ic and Fractional Disorders of Recent Memory in Man 
ec n ER meme MÀ DIOS 3 3e Leere EREE E cid bee 267 
Echecardicgrzabhic Evaluation of Cardiac Abnormalities in Duchenne's 
Dystrophy ard Myotonic Muscular Dystrophy 
William C. Reeves, MD; Robert Griggs, MD; Navin C. Nanda, MD; 
Kenneth Thomson, MD; Raymond Gramiak, MD, Rochester, NY ........................ 273 
Unilatera Gunshot Wound of the Pons 
Francois &oller, MD, Gary P. Jacobson, PhD, Cleveland... sss 278 
L * ë Late EEG Firdings and Clinical Status After Organic Mercury Poisoning 
Richard >. Brenner, MD, Russell D. Snyder, MD, Albuquerque, NM.................... 282 
Familial Trigeminal Neuralgia 
Louis Herzberg, LLB, MB, MRCP, FRACP, Nedlands, Western Australia ............ 285 
k Alumina Crezsm-Induced Focal Motor Epilepsy in Cats 
k Alfredc Feria-Velasco, MD, MS; Norma Olivares, Chem; 
Eos Fernande Rivas, MD; Marcos Velasco, MD; 
| Francisce Velasco, MD, Guadalajara, M@XICO......................cccccccccccececcsccececsecvecscece 287 
y 
I Evoked Pariesl Spikes and Childhood Epilepsy 
Pasruale Be Marco, MD, Trento, italy.................... eese tree ce nnno nne ia 291 
Slow Tremor and Delayed Brainstem Auditory Evoked Responses in Alcoholics 
Helge J. 3osenhamer, MD, Boris P. Silfverskióld, MD, Stockholm ...................... 293 
CHILD NEUFJLOGY 
-uvenile Muscular Atrophy Localized to Arms 
Nauruhar Singh, MD; Kuldip K. Sachdev, MD, FRCP(C); 
ü m «mb, PIO IW DSIBEL. uus i. een ocd eh ope reo vesc cote eoe dues 297 
Human Cerebellar Hypoplasia 
Harvey E Sarna*, MD, Little Rock, Ark, 
a AE Moxigà CIL eic ao P. EA cou teo eaae ee See 300 


Archives of 
Neurology 


Chief Editor 
Maurice W. Van Allen, MD 
Department of Neurology 
University Hospital, University of lowa ` 
College of Medicine, lowa City, IA 52242 
Assistant Ecitor 
Antonio Damasio, MD, lowa City 
Associate Editors 
Robert J. Joynt, MD, Rochester, NY 
Melvin D. Yahr, MD, New York 
EDITORIAL BOARD 
Robert H. Ackerman, MD, Boston 
Arthur L. Benton, PhD, lowa City 
Patrick F. Bray, MD, Salt Lake City 
Thomas N. Chase, MD, Bethesda 
David Drachman, MD, Worcester, Mass ' 
W. King Engel, MD, Bethesda 
Gerald M. Fenichel, MD, Nashville 
Norman Geschwind, MD, Boston . 
William F. Hoyt, MD, San Francisco 
Simon Horenstein, MD, St Louis 
Kenneth P. Johnson, MD, San Francisco 
John Mullan, MD. Chicago 
Edward P. Richardson, Jr, MD, Boston 
Bennett M. Stein, MD, Boston 
Richard D. Walter, MD, Los Angeles 
Jack P. Whisnant, MD, Rochester, Minn 


James H. Sammons, MD, Executive Vice-Presi- 
dent 


William R. Barclay, MD, Group Vice-President? 
Scientific Publications 


John T. Baker, Vice-President, Publishing 


Norman D. Richey, Director, Publication 
Production and Printing Division 


Joseph Dennehy, General Sales Manager; 
Director, Advertising Sales and Promotion 
Services Division 

Helen R. Mazur, Director, Circulation-Fulfillment 


SUBSCRIPTION RATES: The rates for the 
ARCHIVES OF NEUROLOGY are as follows: for 
members of the AMA, $1.50, included in the 
annual membership dues; for non-members, $24 
for one year, $40 for two years in the United 
States and US Possessions; all other countries, 
one year, $34; two years, $60 Special yearly 
price to residents, interns and medical students 
in the United States and US Possessions, one 
year, $12; two years, $20. Address all subscrip- 
tion orders to American Medical Association, 
Circulation-Fulfillment Department, 535 N Dear- 
born St, Chicago, IL 60610. Phone: 312, 751- 
6079. 


CHANGE OF ADDRESS: POSTMASTER: send 
address changes to Helen R. Mazur, Director, 
Circulation-Fulfillment. Notification of address 
change should be made at least six weeks in 
advance, including both old and new addresses, 
and a mailing label taken from the most recent 
copy. Include your new zip code number. 

The ARCHIVES OF NEUROLOGY (ISSN 0003- 
9942) is published monthly by the American 
Medical Association, 535 N Dearborn St, Chica- 
go, IL 60610, and is an official publication of the 
Association. Second-class postage paid at Chi- 
cago and at additional mailing office. 


BRIEF COMMUNICATIONS AND CLINICAL NOTES 


Cranial Computerized Tomography in Childhood Leukemia 


Brera red Ca: Curiass,; MD'MIBI sco sa, Fis cca ua UR eai Vans ee Deve hd cane sen naria WERT. 306 


Visual Evoked Potentials Elicited by Circular Grating 


Alfred L. Ochs, PhD. Michael J. Aminoff, MD, San Francisco „essee 308 


Computerized Tomographic Appearance of Hypertensive Encephalopathy 
David Leonard Rail, MBBS, 


George David Perkin, BA, MB, MRCP, London `... sss 310 


Amyotrophic Lateral Sclerosis With Antecedent Poliomyelitis 
Raymond P. Roos, MD, Chicago; Michael V. Viola, MD, Framington, Conn; 
'- Robert Wollmann, MD, PhD, Chicago; Milford H. Hatch, ScD, Atlanta; 


EN P- Anis MD. CRIGEOS Cu se repere ere Neue Mea dob avd T Eau di col nro pia ce" oet rend 312 


` Multiple Sclerosis Associated With Eosinophilic Vasculitis, Pericarditis, 


and Hypocomplementemia 


Kongsak Tanphaichitr, MD, FRCP(C), St Louis.................... To AME DT TERREA. S 314 


= Multiple Neurologic Paraneoplastic Syndromes 


Thomas J. Zweifel, DO, James W. Albers, MD, PhD, Ann Arbor, Mich................ 315 


Hypoglycorrhachia in Herpes Simplex Type 2 Meningitis 


Douglas W. Brenton, MD, Great Falls, Mont... mme) 317 


Intlammation of the Temporal Artery Associated With Subacute Bacterial 
Endocarditis and Hepatitis B Antigen 
Srini Govindan, MD, Abdul L. Itani, MD; 


duila.H':Garcie; BErRInG am, Rose e e aeree p Np eoo eh enar nera 318 


Epidural Spinal Cord Compression in Acute Myelogenous Leukemia 
Jerzy Hildebrand, MD; Liliane Leenaerts, MD, Yves Nubourgh, MD; 


Alain Verhest, MD; Jacqueline Flament-Durand, MD, Brussels ......... "E 319 


Strawberry Pickers' Palsy 


Richard L. Koller, MD, Nathan K. Blank, MD, Portland, Ore .......... sss 320 


Phthalazinol, Thrombocytopenia, and Amyotrophic Lateral Sclerosis 


W. King Engel, MD, Benjamin Rix Brooks, MD, Bethesda, Md .............osss 320 


~ 


Fatal Mycoplasma pneumoniae Encephalitis in an Adult 


Michael E. Weinblatt, MD, Ellis S. Caplan, Baltimore .............. sss 321 


REGULAR DEPARTMENTS 


PUBLICATION STAFF 
535 N Dearborn St, 
Chicago, IL 60610 


Robert W. Mayo 
Executive Editor and Director, 
Scientific Publications Division 


Sandra Williamson 
Administrative Assistant 


Marlene M. Hinsch 
Production Manager 


John R. Sayban 
Assistant Production Manager 


Diana A. Stokes 
Editorial Processing Manager 


Cheryl Iverson 
Assistant Editorial Processing Manager 


Bonnie Van Cleven 
Reprints and Permissions 


Copy Editing: Paula Glitman (Supervisor). Fred- 
erick Butzen, Marjorie Pannell, Elaine Shelton 


Proofreading: Lorraine L. Kruse (Supervisor), 
Verna Coffman, Patricia Coyne, Joy Liljegren, 
Elizabeth Petrikenas, Kay Skvorc, Mary Kay 
Tinerella 


Production Supervisors: JoAnne  Weiskopf 
(Layout), Thomas J. Handrigan (Illustrations), 
Marlene M. Hinsch (Editorial), Betty Frigerio 
(Advertising) 


Art and Senior Production Assistants: Cerazon 
Abraham, Karen Branham, Floriana Hayes, Wan- 
da Juul, Nancy Keyes, Shirley Letronica, Marilyn 
Moroney, Donna Pender, Susan Routhier 


Production Assistants: E. Linda Fry, Lucille Kuz- 
nicki, Maria Saguto 


Manuscript Records: Renetta Konadu 


Indexing: Phyllis H. O'Donnell (Supervisor), Jane 
P. Mauldin, Helen F. Topel 


Please address correspondence concerning 
accepted or published communications to: AMA 
Specialty Journals, 535 N Dearborn St, Chicago, 
IL 60610. 


Robert C. Corcoran, Eastern Sales Manager; 
Thomas J. Carroll, Director, Promotion and 
Western Sales Department; Raymond Christian, 
Director, Advertising Services Department; Alice 
Harvey, William J. Healy, Midwestern Sales 
Representatives; Mark Altier, Fred Bauman, 
Richard M. Johnson, Eastern Sales Representa- 


Calendar and News |... goes ETC Sr TO oe, eU 322 tives; James Anton, West Coast Sales Repre- 
sentative 

a tT OR AEN E A E ERR, ea T FARINE LE M oe ENT PEORES 325 ADVERTISING OFFICES: 535 N Dearbcrn St, 
Chicago +k 60610. Area Code 312, 751-6675; 
and '600. Third Ave, New York, NY 10016, Area 

OUT T 5 re ^ OMNES UR NH RET EC Ae MER SNO. do MB e i RL A O NEES y 328 Code 212, 867-6640. 


ADVERTISING PRINCIPLES: Each advertise- ' 
INOclonE- TAURUM ...... dccee ss MED Peta decide dodo it cado RE Tao etes DOE UIS TER TL 12 ment in this issue has been reviewed and — 
complies with the principles governing acvertis- — 
ing in AMA scientific publications. A copy of © 
indes. IO ARTIST. ig: eU Oria or les ener Rau epe ma TE EMEN. Ser 48 these principles is available on request. | 


e. 
—— am má on 


Sensory Evoked Potentials in Clinical Neurology: 


Objective Evaluation of 





Sensory 2voked 
potentiats grovide a 
nor-invaser= method for 
obtainimg jective 
infermasior about a 
varety cf nervous system 
functions. By recording 
electrical events 
generated Seep within 
netral pataways, evoked 
potential measurements 
allow the dinician to 
directly 2valuate neural 
function im 3 manner not 
possible with other 
diagnossic =sts. The 
recorded * ? waveforms 
car be of z-eat value in 
assessinz (ve functional 
integrity of centra! 
patiways = well as 
providing s quantitative 
anc object se measure of 
sersory fugction. Because 
EP measur-ments are 
objectivs,sibey are 
especially -aluable for 
these patie-ts who 
carmot cormunicate or 
coeperate =uch as the 
comatose, mute, over- 
anxious. o“ retarded. 





Central Pathway 
Assessment 


The secarded EP 
waveform will show 
abaormaliies in cases 
of central »athwav 
pathology, us aiding 
in he Get<tion and 
localizatie- of neural 
lesions. Ssenal cord in- 
jus anc lead trauma 
cam be obsectively eval- 
uased n z/^mut patient 





References: Beekman, D., Selters, WA. Acoustic tumor detection with brainstem electric response audiometr y, 
braisstem cespeescs in neurological disease, Arch. Neurol. ( Chic.), 1975, 32:761-768. Sok 
Optalmolegy = | ):18-44. Visual Evoked Potentials in Man: New Developments 
opesmtingrcom *eurology. 27:358. Cracco, J.B., Cracco, R.Q., Graziani, LJ. 1975. The 
climmcal diserde~ of the nervous system, Annual Review of Neuroscience, 
brassstem zud& y responses Mayo Clinic Proceedings, 1977, 52: 


cooperation. Multiple 
Sclerosis can be diag- 
nosed by sequentially 
testing the visual, audi- 
tory, and somatosensory 
pathways in search of 
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Neural Function 


multiple lesions. In short, 
EP measurements pro- 
vide an objective method 
for assessing the integrity 
of the central pathway 
being tested. 


a= 








Auditory evoked potentials can be rapidly and conveniently 
measured at the bedside to provide the clinician quantitative 
information about brainstem function. 





Disorders affecting central visual pathway function are diagnosed 
by visual evoked potentials, which can signal such pathologies as optic 


neuritis, MS, and pituitary tumor. 


Somatosensory evoked potentials are used to define clinically 
inapparent lesions in persons suspected of having MS, to detect 
lesions in the cerebral hemisphere, and to measure peripheral nerve 


function and spinal cord function. 


Auditory evoked potentials aid in the detection and localization 
of neural lesions affecting central auditory pathway function. 


potentials, Am. J. EEG Technol., 1978, 18:177-209. 








Peripheral Sensor 
Evaluation 


EP measurements 
provide a precise means 
for objectively evaluating 
visual acuity, as well as 
quantitatively measuring 
hearing loss and deter. 
mining the hearing loss 
to be either conductive 
or sensorineural. 


Nicolet, 
The established 
leader in EP 
Instrumentation 


The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ease of 
Operation and portability 
make it idea! for clinical 
use. Nicolet's 14 years of 
leadership in evoked 
potential technology 
provide the CA-1000 user 
with an unequalled 
support system, including 
regional sales and service 
support, on-site training, 
and workshops on 
recording techniques and 
diagnostic applications. 

Please pbone or write 
for more deiails, a 
bibliography of evoked 
potential literature, 
or à demonstration. 

















NICOLET 





= INSTRUMENT 
CORPORATION 
5225 Verona Road 

Madison, Wisconsin 53711 
Telephone: 608/271-3333 





Archives of Otolaryngology, 1977, 103:181-187. Starr, A. and Achor, J. Auditory 
ol, S. 1976. Visually evoked potentials: Theory, techniques and clinical applications, Survey of ' 
(ed. J.E. Desmedt), Clarendon Press, Oxford 1977, Allen, A., Starr, A. 1977. Sensory evoked potentials in the 
spinal evoked response in infants and children, Neurology 25:31-6. Starr, A., Sensory evoked potentials in 
1978, 1:103-27. Stockard, J.J., Stockard, J.E., Sharbrough, EW. Detection and localization of occult lesions with 
761-769. Stockard, JJ., Stockard J.E., Sharbrough EW, Nonpathologic factors influencing brainstem auditory evoked 
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a chance for a better life 
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DC Acid 


For your oatients with mixed seizures 
incuding absence, or pure absence 


Effective seizure control! without 
cosmetic disfigurement 


h 28 &. dies cf patients with mixed grand mal and 
c bse-e, 76% of all patients gained significant 
improvement; over one-third became seizure-free. 
h 6C studies involving pure absence, 86% of 
patiente were improved; half became seizure-free. 
Wh le serious side effects, including fatal 
hepattiz, have occurred, the most common side 
effec with Deoakene is G.I. upset, which usually 
responds to temporary dosage reduction. 
Prob em sedation is not common and cosmetic 
stigmata such as gum hypertrophy and hirsutism 
do no: occur. 


A wi Ely useful anticonvulsant 


Depatene is indicated as sole or adjunctive 
therapy in both simple and complex absence 
seizures. It is also indicated for adjunctive 
treatrent of patients with multiple seizure types 
whic- irclude absence. Clinical response has 
beer 3specially noteworthy among patients with 
generalized tonic-clonic attacks, or with minor 
moter seizures (e.g., myoclonic movements, 


akine ic segures), where combined with absence. 


Offering your patients 
a chance for a better life 


Sustained freedom from seizures can mean a 
drivers license, an active social schedule, 
involvement in athletic competition—a better life 
for your patient. 


1. Worldwide studies of Depakene experience (Data refer only to 
grand mal and/or absence seizures. Since each type was 
evaluated separately, some patients appear in both groups. 
Though most of these studies were uncontrolled and had widely 
differing protocols, their collective data clearly support efficacy of 
the drug). 


See overleaf for prescribing information 


c) Abbott Laboratories, 
North Chicago, Illinois 60064 


0013326R2 





Depakene. 


Valproic ACIQ sina aie 


DRIVER EDUCATION — 
STUDENT 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DePakENe (valproic acid) is indicated for use as 
sole and adjunctive therapy in the treatment of simple and complex 
absence seizures, including petit mal. DEPAKENE may also be used 
adjunctively in patients with multiple seizure types which include 
absence seizures. 

In accordance with the International Classification of Seizures, 
simple absence is defined as very brief clouding of the sensorium 
or loss of consciousness (lasting usually 2-15 seconds), accom- 
panied by certain generalized epileptic discharges without other 
deteetable clinical signs. Complex absence is the term used when 
other signs are also present. 


CONTRAINDICATIONS: Depaxene (valproic acid) is contrain- 
cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has occurred 
in patients receiving DEPAKENE. These incidences usually have oc- 
curred during the first six months of treatment with DEPAKENE. Liver 
function tests should be performed prior to therapy and at frequent 
intervals thereafter. Caution should be observed when administer- 
ing DEPAKENE to patients with pre-existing hepatic disease. 

The drug should be discontinued immediately in the presence of 
significant hepatic dysfunction, suspected or apparent. The fre- 
quency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained 
by increased seizure control by increasing the dosage must be 
weighed against the increased incidence of adverse effects some- 
times seen at higher dosages. 

Usage in ps ge THE EFFECTS OF DEPAKENE IN HUMAN 
PREGNANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMON- 
STRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. 
Doses greater than 65 mg/kg/day given to pregnant rats and mice 
produced skeletal abnormalities in the offspring, primarily involv- 
ing ribs and vertebrae; doses greater than 150 mg/kg/day given to 
pregnant rabbits produced fetal resorptions and (primarily) soft- 
tissue abnormalities in the PME In rats a dose-related delay in 
the onset of parturition was noted. Postnatal growth and survival of 
the progeny were adversely affected, particularly when drug ad- 
yee spanned the entire gestation and early lactation 
period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS 
DURING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF 
BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE 
EXTENSIVE WITH RESPECT TO TRIMETHADIONE, PARAMETHA- 
DIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A 
POSSIBLE SIMILAR ASSOCIATION WITH THE USE OF OTHER ANTI- 
CONVULSANT DRUGS. THEREFORE, ANTICONVULSANT DRUGS 
SHOULD BE ADMINISTERED TO WOMEN OF CHILDBEARING PO- 
TENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL 
IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because 
of the strong possibility of precipitating status epilepticus with at- 
tendant hypoxia and threat to life. In individual cases where the 
severity and frequency of the seizure disorder are such that the 
removal of medication does not pose a serious threat to the patient, 
discontinuation of the drug may be considered prior to and during 
pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these considera- 
tions " treating or counseling epileptic women of childbearing po- 
tential. 
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Depakene 


Valproic Acid 


Offering a chance for a better life 
for your patients with mixed seizures 
including absence, or pure absence 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports af thrombocytopenia and platelet 
aggregation dysfunction, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at 

eriodic intervals. It is recommended that patients receiving 
EPAKENE be monitored for platelet count prior to planned surgery. 
Clinical evidence of hemorrhage, bruising or a disorder of 
hemostasis/coagulation is an indication for reduction of DEPAKENE 
dosage or withdrawal of therapy pending investigation. 

Since DEPAKENE (valproic acid) may interact with concurrently 
administered anticonvulsant drugs, periodic serum level determina- 
tions of concomitant anticonvulsant drugs are recommended during 
the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto- 
metabolite which may lead to a false interpretation of the urine 
ketone test. 

Information For Patients: Since DEPAKENE may produce CNS 
depression, especially when combined with another CNS depres- 
sant (e.g., alcohol), patients should be advised not to engage in 
hazardous occupations, such as driving an automobile or operating 
dangerous machinery, until it is known that they do not become 
drowsy from the drug. 

Drug Interactions: DEPAKENE mey potentiate the CNS depressant 
activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE 
IN SERUM PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM 
OF THE INTERACTION IS UNKNOWN. ALL PATIENTS RECEIVING 
CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY 
MONITORED FOR NEUROLOGICAL TOXICITY, SERUM BARBITU- 
RATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BARBITU- 
RATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may 
also be involved in a similar or identical interaction. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERAC- 
TION OF DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF 
THERE IS A CHANGE IN UNBOUND (FREE) PHENYTOIN SERUM 
CONCENTRATIONS. THE DOSAGE OF PHENYTOIN SHOULD BE AD- 
JUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and war- 
farin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study 
of the drug in animals to determine whether it has carcinogenic po- 
tential. Carcinogenicity studies in rats and mice are currently in 
progress. 

Mutagenesis studies on DEPAKENE have been performed using 
bacterial and mammalian systems. These studies have provided no 
evidence of a mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not 
known what effect this would have on a nursing infant. As a 
general rule, nursing should not be undertaken while a patient is 
receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and 
dogs demonstrated reduced spermatogenesis and testicular ehe 
at doses greater than 200 mg/kg/day in rats and greater than 9 
mg/kg/day in dogs. Segment | fertility studies in rats have shown 
doses up to 350 mg/kg/day for 80 days to have no effect on fer- 
tility. THE EFFECT OF DEPAKENE lVALPROIC ACID) ON THE 
DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION AND 
FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has 
usually been used with other anticonvulsant drugs, it is not possi- 
ble, in most cases, to determine whether the following adverse 
ANA can be ascribed to DEPAKENE alone, or the combination of 
rugs. 

astrointestina/: The most commonly reported side effects at the 
initiation of therapy are nausea, vomiting and indigestion. These 
effects are usually transient and rarely require discontinuation of 
therapy. Diarrhea, abdominal cramps and constipation have been 
reported. Both anorexia with some weight loss and increased ap- 
petite with weight gain have alsc been reported. 

CNS Effects: Sedative effects have been noted in patients 
receiving valproic acid alone but are found most often in patients 
receiving combination therapy. Sedation usually disappears upon 
reduction of other anticonvulsant medication. Ataxia, headache, 


nystagmus, diplopia, asterixis, "spots before eves”, trem 

dysarthria, dizziness, and incoordination have rarely been nott 

-— cases of coma have been noted in patients alsc on phenob. 
ital. 

Dermatologic: Transient increases in hair loss Fave been c 
served. Skin rash and petechiae have rarely been roted. 

Psychiatric: Emotional upset, depression, psychos:s, aggressic 
hyperactivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported, 

Hematopoietic: Thrombocytopenia has been reported. Valprt 
acid inhibits the secondary phase of platelet aggregation. (S 
DRUG INTERACTIONS). This may be reflected in altered bleedi 
time. Bruising, hematoma formation and frank hemorrhage ha 
been reported. Relative lymphocytosis and hypof brinogenem 
ve noted. Leukopenia and eosinophilia have also been | 
ported. 

Hepatic: Increases in serum alkaline phosphatase and elevatio 
of serum glutamic oxaloacetic transaminase (SGOT) have be 
noted. Elevation of SGOT may be dose related. Elevations of SG) 
and LDH have been noted less frequently. Isolated cases of seve 
hepatotoxicity have been reported but do not appear dose relate 
(See WARNINGS). 


OVERDOSAGE: A single case of overdosage with valproic ac 
has been reported. After ingesting 36 grams in combination w 
phenobarbital and phenytoin, the patien: presented n deep com 
An electroencephalogram recorded diffuse slowing, compatit 
with the state of consciousness. The patient made an uneventi 
recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may ! 
of limited value. General supportive measures should be appli 
with particular attention being given to the maintenance of ad 
quate urinary output. 


DOSAGE AND ADMINISTRATION: Depakene (valproic aci 
is administered orally. The recommended initial dose is 
mg/kg/day, increasing at one week intervals 3y 5 to 
mg/kg/day, until seizures are controlled or side effects preclu 
further increases. The maximum recommended cosage is | 
mg/kg/day. If the total daily dose exceeds 250 mg it should 
given in a divided regimen. 

The frequency of adverse effects (particularly elevated liv 
enzymes) may increase with increasing dose. Therefore, t 
benefit gained by increased seizure control by increased dosa 
must be weighed against the increased incidence of adverse effei 
sometimes seen at higher doses. 


The following table is a guide for the initial daily dose of DEPAKEI 
(valproic acid) (15 mg/kg/day): 














Total 
Weight Daily 
(Ib) Dose (mg) 


22- 549 
55- 87.9 
88 - 131.9 
132 - 164.8 
165 - 197.9 


Number of Capsules or 
Teaspoonfuls of Syrup 
Dose 1 Dese2 Dose 






(kg) 
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A good correlation has not been established between daily dos 
serum level and therapeutic effect, however, therapeutic seri 
levels for most patients will range from 50 to 100 mcg/ml. Occ 
sional patients may be controlled with serum levels lewer or high 
than this range. 

As the DEPAKENE dosage is titrated upward, blaod levels 
I den and/or phenytoin may be affected. (See PRECA 

| 4 

Patients who experience G.I. irritation may benefit from admi 
istration of the drug with food or by slcwly building up the do 
from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHCUT CHEWII 
TO AVOID LOCAL IRRITATION OF THE MOUTH AND THRDAT. 


HOW SUPPLIED: Depakene (valproic acid) is available | 
orange-colored soft gelatin capsules of 250 mg va proic acid 
bottles of 100 capsules (NDC 0074-5681-13), and ERES 
as a red syrup containing the equivalent of 250 mg 
valproic acid per 5 ml as the sodium salt in bottles of C 
16 eunces (NDC 0074-5682-16). 20013326 
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When you are faced with critical decisions, 


turn to the expert opinion— 


Plum & Posner's 


THE DIAGNOSIS OF 





STUPOR AND COMA 


Contemporary Neurology Series Vol. 19 


Now i^ a New 3rd Edition! 


The new ecison of this definitive classic reflects recent ad- 
vances in r1 ca. understanding and technology and remains 
the authortasive work on the difficult subject of stupor and 
coma Drs — m and Posner have substantially revised the 
3rd ecition te clude such new developments as the use of CT 
scanning a"s revolutionary impact on neurologic diagnosis. 
Over severr-Jive percent of the book contains new or up- 
dated mate, wer many new illustrations and references 
acdec. 


The chapte cn prognosis has been significantly expanded 
and upcated anc includes precise guidelines for predicting 
the likalinood 7f reecvery based on early neurologic changes. 


A compiete., ew and all-important chapter on emergency 
managemert of the unconscious patient stresses what to do 
durinc the fr> crucial hours after the onset of coma. 


This Sc ecis2n retains its unique approach to the art of diag- 
nosis basec ^n an understanding of pathophysiology and 
pathooiecFecstrz The authors stress diagnosis through the 
use of tec—»gy in conjunction with the educated thought of 
the well inf2«r9d physician. 


Contents: “he Pathologic Physiology of Signs and Symptoms of 
Coma. Suprase-teri& Lesions Causing Coma. Subtentorial Lesions 
Causing Come Multifocal, Diffuse, and Metabolic Brain Diseases 
Causing Steper or Coma. Psychogenic Unresponsiveness. Brain 
Death. Progmesis ineCema. Approach to the Unconscious Patient. 


By Fred Plum, ML. Anne Parrish Titzell Professor of Neurology, 
Cornel Unmersty Medical Center; Neurologist-in-Chief, The New 
York Hospital ew Yor«. New York; and Jerome B. Posner, MD, 
Professor of 4&uiro'2gy, Cornell University Medical College; Chair- 
man, Deparment cf Neurology, Memorial Sloan-Kettering Cancer 
Center New “ork, Mew York. About 385 pp. Illustrated. Ready July 
1980. $22:09 


Please sene the Decks which | have indicated. 


3 THEDIAG «2SIS-O* STUPOR AND COMA 
J3. «*69€2-5. About 385 pp. Illustd. Ed. 3. $22.00. 


son, J.A „ard Spreholz, N.I. 44 5650-5. 434 pp. 115 ill. $21.00. 
Balon, E. * . anc Honrubia, V. #0580-3. 230 pp. Illustd. $33.00. 
*2615-X. 36. pp. $25.00. 

256 illus 338.00 


and Blask FW. #8208-5. 182 pp. Illustd. Soft cover. $9.95. 


Brown, & M. #58850. 410 pp. 150 figs. $33.00. 
RH. ane Spalding, J.M.K. #5030-2. 300 pp. 96 figs. $25.00. 


$ 2730-Z. *E) pp- $22.00. 


ee ee ee ee DE 
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An invoice will accompany the book and will include a small charge for postage 
and handling. 

If you're not completely satisfied, you may return the books in 3D days, in good 
condition. 


by Plum, F. and Posner, 


O PERIPRES2L NEUROLOGY: Case Studies in Electrodiagnosis by Live- 
CLINICAL *EUNDPAYSIOLOGY OF THE VESTIBULAR SYSTEM by | Name 
MENTAL PE TARDATION AND RELATED DISORDERS by Barlow, C.F. 


PEDIAT7»€ NEUROSURGERY Edited by Milhorat, T.H. #6180-0. 398 pp. Address 


TMEMENTSL STATUS EXAMINATION IN NEUROLOGY By Strub, R.L. _ . 
vo EPEE e EAE EEEE je ee: ns 


O DEMENTIE. 2nd Ed Edited by Wells, C.E. #9221-8. 284 pp. Illustd. $27.50. 
O CLINICAE NEUROENDOCRINOLOGY by Martin, J.B., Reichlin, S., and 





O DSORCE== OF THE AUTONOMIC NERVOUS SYSTEM by Johnson, 
O LEGAL ASPECTS OF NEUROLOGIC PRACTICE by Beresford, H.R. 
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Other Titles of Interest: 


Clinical Neurophysiology of the Vestibular System 


This clinical neuroscience textbook teacnes you the anatomy and 
physiology of the vestibular system, as well as signs of clinical 
pathophysiology and methods of evaluating disorders. There is even a 
very pragmatic section on differential diagnosis cf vestibular system 


disease. The authors’ work is accurate, concise anc logical. It give$ - 


you a Clear understanding of the clinical neurophysiology of the eighth 
cranial nerve and its connections. This unique book bridges the gap 
between investigatory research findings and patient management. 


By Robert W. Baloh, MD; and Vicente Honrubia, MD. 230 pp. Illustd. 
January 1979. $33.00. 


Peripheral Neurology: Case Studies in Electrodiagnosis 


Ideal for self-directed learning, Peripheral Neurolocy will guide you 
in the selection and interpretation of electromycgrephic and nerve 
conduction tests for the diagnosis of virtually every important lesion 
that can be detected by these studies. Drs. Liveson amd Spielholz use 
a clinical case study approach, presenting 64 diferent case studies 
that will prove an invaluable aid to anyone who must select these tests. 


By Jay Allan Liveson, MD; and Neil Irwin Spielholz, PhD. 434 pp. 
115 ill. January 1979. $21.00. 


5/80 Arch 


EA.DAVIS COMPANY, 1915 Arch St., Philadelphia, Pa. 19103 
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Instructions for Authors. 


Send manuscripts by first-class mail to Maurice W. Van 
Allen, MD, Department of Neurology, University Hospital, 
University of Iowa, School of Medicine, Iowa City, IA 
52242. Manuscripts are received with the understanding 
that they are not under simultaneous consideration by 


another publication. Accepted manuscripts become the . 


permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 


(AMA). 


In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, transmittal letters to the editor should 
contain the following language: *In consideration of the 
American Medical Association's taking action in reviewing and 
editing my submission, the author(s) undersigned hereby trans- 
fers, assigns, or otherwise conveys all copyright ownership to 
the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessi- 
tate delay in review of the manuscript. 


Author Responsibility.—All accepted manuscripts are 
subject to copy editing. The author will receive an edited 
typescript rather than galley proofs for approval. The 
author is responsible for all statements in his work, 
including changes made by the copy editor. 

Designate one author as correspondent and provide his 
address and telephone number. Order reprints at the time 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 


Manuscript Preparation.—Submit an original typescript 
and two high-quality copies of the entire manuscript. All 
copy (including references, legends, and tables) must be 
_ typed double-spaced on 22 x 28 cm (8% x 11-inch), heavy- 
duty white bond paper. Ample margins should be 
provided. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not 
be used in the text, tables, or illustrations. 


Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was 
presented at a meeting, the name of the organization, 
place, and date on which it was read. 


Style of Writing.—The style of writing should conform to 
acceptable English usage and syntax. Slang, medical 
jargon, obscure abbreviations, and abbreviated phrasing 
are to be avoided. 


Informed Consent.—Manuscripts reporting the results of 
experimental investigations of human subjects must 
include a statement to the effect that informed consent 
was obtained after the nature of the procedure(s) had been 
fully explained. 


Abstract.—Provide an abstract (135-word maximum) of 
the article, including statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 


References.—List references in consecutive numerical 
order (not alphabetically). Once a reference is cited, all 
subsequent citations should be to the original number. All 
references must be cited in the text or tables. Unpublished 
data and personal communications should not be listed as 
references. References to journal articles should include (1) 
author(s), (2) title, (3) journal name (as abbreviated in 


Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to bcoks 
should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numters, 
specific pages, and name of translator should be included 
when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetieally if the 
measurements were originally done in English units. 

Illustrations.—Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.5 x 18 em (5 x 7 
inches). 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly tc the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing color illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author's 
share is $275.00 for up to six square-finished illustrations 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to tne author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.— Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.—A letter of consent must 
accompany all photographs of patients in which a possi- 
bility of identification exists. It is not sufficient to cover 
the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher’s 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts containing statistical 
evaluations should include the name and affiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spacec, in- 
cluding all headings, on a separate sheet of 22 x 23 cm 
(812 x ll-inch) paper. Do not use larger size paper. If a 
table must be continued, use a second sheet and repeat all 
heads and stubs. Each table must have a title. 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled step 
farward in clinical evoked potential instrumentation. 


As a complete system for the comprehensive analysis of 

evoxed potentials, the 3000 offers a degree of versatility and —— 
asimplicity of operation only now possible with a TT 
microprocessor based system. The 3000 represents a totally HIN 
decicated system capable of performing most auditory, 
visual and somatosensory studies. UU o 


The system features: 


e Automatic and manual analysis set-up modes which 
simplify the set up of the 3000. 


^ targe 9" CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 


e Acomprenensive selection of patient records that includes 
an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 


A number of standard data processing routines such as 
summation, smoothing, and inversion which permit 
greater f exibility in analyzing and interpreting results. 

e A unique control console which simplifies the interaction 
between the operator and the system making the 3000 
easy to learn and operate. 

e On-site serviceability that is supported by a dedicated and 

established sales and service organization. 





Fer additional information on the 3000, contact: 


T » 
1642 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 


Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
anticonvulsant. ... 


Yvonne— 
Lennox-Gastaut syndro 


Marion— 


myoclonic seizures 


Chad— 


akinetic seizures 





How many anticonvulsants 
can give patients like these 


all these advantages? 





Established efficacy in akinetic/myoclonic seizures 

Used alone or as an adjunct, Clonopin® (clonazepam/Roche) 

a benzodiazepine with specific and potent anticonvulsant 
properties—has proved clinically effective in reducing the fre- 
quency and/or severity of akinetic and myoclonic seizures and 
Lennox-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 
has failed. 


Longer half-life (18 to 50 hours) for more flexible dosage 
The longer half-life of Clonopin—more than twice that oc 
valproic acid, for instance— produces a more flexible dosaze 
regimen that may enhance patient compliance. It means, toc, 
that "breakthrough" seizure activity is less likely with an inad- 
vertently skipped dose. 





Fewer G.I. upsets and appetite problems 
Gastrointestinal problems are relatively uncommon with 
Clonopin, another factor that encourages patient compliance. 


Proven safety with long-term administration 

On Clonopin therapy, the most frequently noted side 

effects—drowsiness and ataxia—generally have been dose- 

related and could often be controlled by dosage adjustmen-. 

Behavior problems have been noted in some children. (Fcr 

more detailed side effects and precautions, see prescribing 

information which appears on next page.) 

And also: 

® Can be taken at bedtime 

* Does not interact with anticoagulants or aspirin 

€ Can be used concomitantly with most other anti- 
convulsants * 

è [s compatible with a ketogenic diet 


"Please see Precautions section of complete product information. 


(CLONOPINe 


clonazepam/ Roche 





For patients with minor motor seizure 





(mu) — see next page for complete product information. 






0.5-mg, l-mg and 2-mg tablets 


.. Complete Product Information: 
..— Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 
.. 2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
. molecular weight of 315.7. 
- A Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 
pharmacologic properties which are characteristic of the benzodiazepine class of 
drugs. Convulsions produced in rodents by pentylenetetrazo! or electrical stimula- 
-.. tionare antagonized, as are convulsions produced by photic stimulation in suscep- 
- tible baboons. A taming effect in aggressive primates, muscle weakness and 
." hypnosis are likewise produced by Clonopin. In humans it is capable of suppress- 
-ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
. the frequency, amplitude, duration and spread of discharge in minor motor 
|. Seizures. 
... Single oral dose administration of Clonopin to humans gave maximum blood levels 
.. of drug, in most cases, within one to two hours. The half-life of the parent com- 
- . pound varied from approximately 18 to 50 hours, and the major route of excretion 
— wasin the urine. In humans, five metabolites have been identified. In general, the 
... biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
at the C-3 position and reduction of the 7-nitro function to form 7-amino and/or 
7-acetyl-amino derivatives. 
3 Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
-. Lennox-Gastaut syndrome (petit mal variant), akinetic and myoclonic seizures. In 
4 patients with absence seizures (petit mal) who have failed to respond to suc- 
. cinimides, Clonopin may be useful. 
"| In some studies, up to 3096 of patients have shown a loss of anticonvulsant activity, 
- . often within three months of administration. In some cases, dosage adjustment 
. may reestablish efficacy. | 
— Contraindications: Clonopin should not be used in patients with a history of 
. sensitivity to benzodiazepines, nor in patients with clinical or biochemical evidence 
. of significant liver disease. It may be used in patients with open angle glaucoma 
— who are receiving appropriate therapy, but is contraindicated in acute narrow 
. . angle glaucoma. | 
. Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
.. shofid be cautioned against engaging in hazardous occupations requiring mental 
. alertness, such as operating machinery or driving a motor vehicle. They should 
. also be warned about the concomitant use of, alcohol or other CNS-depressant 
... qjugs during Clonopin therapy (see Drug Interactions). 
_. Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
infants are unknown. 
A ‘Recent reports suggest an association between the use of anticonvulsant drugs by 
|». women with epilepsy and an elevated incidence of birth defects in children born to 
_ these women. Data are more extensive with respect to diphenylhydantoin and 
_ phenobarbital, but these are also the most commonly prescribed anticonvulsants; 
... less systematic or anecdotal reports suggest a possible similar association with 
... the use of all known anticonvulsant drugs. 
_ The reports suggesting an elevated incidence of birth defects in children of drug- 
.. treated epileptic women cannot be regarded as adequate to prove a definite cause 
. and effect relationship. There are intrinsic methodologic problems in obtaining 
p X adequate data on drug teratogenicity in humans; the possibility also exists that 
... other factors, e.g., genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. !t is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom the drug 
ex .is administered to prevent seizures because oí the strong possibility of precipitat- 
5 ding status epilepticus with attendant hypoxia and threat to life. In individual cases 
-.. where the severity and frequency of the seizure disorder are such that the removal 
^. of medication does not pose a serious threat to the patient, discontinuation of the 
drug may be considered prior to and during pregnancy, although it cannot be said 
—. with any confidence that even mild seizures do not pose some hazards tc the 
- . developing embryo or fetus. ; 
". A These considerations should be weighed in treating or counseling epileptic women 
of childbearing potential. 
.. Use of Clonopin in women of childbearing potential should be considered only 
| .. when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
breast-feed their infants. 
‘aie - |natwo-generation reproduction study with Cionopin given orally to rats at 10 or 
~ 100 mg/kg/day, there was a decrease in the number of pregnancies and a de- 
' . crease in the number of offspring surviving until weaning. When Clonopin was 
administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 
nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 
malformations were seen from one dam in each of the affected dosages. 
Usage in Children: Because of the possibility that adverse effects on physical or 
mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients. 
Physical and Psychological Dependence: Withdrawal symptoms similar in char- 
acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 
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lance when receiving benzodiazepines because of the p'edisposition of such 
patients to habituation and dependence. 
Precautions: When used in patients in whom several different types of seizure 
disorders coexist, Clonopin may increase the incidence cr prec pitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosages. “he concomitant use 
of valproic acid and clonazepam may produce absence status 
Periodic blood counts and liver function tests are advisable during long-term 
therapy with Clonopin (clonazepam/Roche). 
The abrupt withdrawal of Clonopin, particularly in those patients on long- erm, 
high-dose therapy, may precipitate status epilepticus. Therefore. when discontinu- 
ing Clonopin, gradual withdrawal is essential While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- « 
cated. Metabolites of Clonopin are excreted by the kidneys: to avoid their excess 
accumulation, caution should be exercised in the administrat on of the drug to 
patients with impaired renal function. 
Clonopin may produce an increase in salivation. This should 5e considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
and the possibility of respiratory depression. Clonopin should be used wiih cautior 
in patients with chronic respiratory diseases. 
Adverse Reactions: The most frequently occurring side effects of Clonooin are 
referable to CNS depression. Experience to date has shown ‘hat drowsiness has 
occurred in approximately. 50% of patients and ataxia in approximately 39%. In 
some cases, these may diminish with time; behavior problems rave been noted ir 
approximately 25% of patients. Others, listed by system, are: 
Neurologic: Abnormal eye movements, aphonia, choreiform novements coma, 
diplopia, dysarthria, dysdiadochokinesis, "glassy-eyed' appeerance, headache. 
hemiparesis, hypotonia, nystagmus, respiratory depression, slurred speech, 
tremor, vertigo. 
Psychiatric: Contusion. depression, forgetfulness, hallucinations, hysteria, in- 
creased libido, insomnia. psychosis, suicidal attempt (the behavior effects are 
more likely to occur in patients with a history of psychiatnc disturbances . 
Respiratory: Chest congestion. rhinorrhea. shortness of breath, hypersecretion ir 
upper respiratory passages. 
Cardiovascular: Palpitations. 
Dermatologic: Hair loss, hirsutism, skin rash, ankle and tacial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry mouth, 
encopresis, gastritis, hepatomegaly, increased appetite. nac sea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia, urinary retent on. 
Musculoskeletal: Muscle weakness. pains. 
Miscellaneous: Dehydration, general deterioration, fever, lymphadenopathy, 
weight loss or gain. 
Hematopoietic: Anemia, leukopenia, thrombocytopenia eosinophilia 
Hepatic: Transient elevations of serum transaminases and alkaline phosohatase. 
Drug Interactions: The CNS-depressant action of the benzodiazepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates, nonbarbiturate hy 
notics, antianxiety agents. the phenothiazines, thioxanthene and butyrophenone 
classes of antipsychotic agents. monoamine oxidase innibitors and the tricyclic 
antidepressants, and by other anticonvulsant drugs. 
Overdosage: Symptoms of Clonopin overdosage. like those produced by other 
CNS depressants, include somnolence, confusion, corra and diminished reflexe 
Treatment includes monitoring of respiration, pulse and Dlood pressure, general 
supportive measures and immediate gastric lavage. Intravencus fluids should bt 
administered and an adequate airway maintained. Hypotension may be combat 
by the use of levarterenol or metaraminol. Methylphenicate or caffeine end sodit 
benzoate may be given to combat CNS depression Dialysis is of no kncwn valut 
Dosage and Administration: /»/ants ana Children: Cicnopm is administered or 
ally. In order to minimize drowsiness, the initial dose for nfarts and children (up t 
10 years of age or 30 kg of body weight) should be between 0 01 to 0.05 mg/kg 
but not to exceed 0.05 mg/kg/day given in two or three diviced doses Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day unt! a daily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has been reachec unless 
seizures are controlled or side effects preclude further increase. Whenezer poss 
ble, the daily dose should be divided into three equal doses. If doses ar not 
equally divided, the largest dose should be given efora ret ring 
Adults: The initial dose for adults should not exceed 1 5 mg/day divided into thre 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 
until seizures are adequately controlled or until side effects oreclude any further 
increase. Maintenance dosage must be individualized ‘or each patient dependi 
upon response. Maximum recommended daily dose is 20 mg. 
The use of multiple anticonvulsants may result in an increase of depressant ad- 
verse effects. This should be considered before adding Cloncpin to an existing 
anticonvulsant regimen. 
How Supplied: Scored tablets—0.5 mg, orange: 1 mg. blue. 2 mg, whre— 
Prescription Paks of 100. 


Roche Laboratones 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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GRASS ELECTROENCEPHALOGRAPHS 


DEDICATED TO EEG ACCURACY, RELIABILITY, AND SERVICE FOR 44 YEARS 
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e U; AND CSA TESTED AND LISTED 
FOR SAFETY 


e INDIVIDUAL CHANNEL CONSTRUC- 
- . TION - NO MULTIPLEXING 


e ALL "PLUG-IN" DESIGN - 
LOANERS AT NO CHARGE 


e THE ORIGINAL "HOT PHONE" 
FOR RAPID SELF-SERVICE 


e SIX MODELS - 8 TO 25 CHANINELS 
e POLYGRAPH CHANNELS AVAILABLE 


e 10,000 HZ RESPONSE FOR IRIG 
AVERAGER, TAPE AND COMPUTER 


e LOW MAINTENANCE COST 


MODEL 8C FEATURES 


MAS E: ELECTRCDE SELECTOR SWITCH WITH BUILT-IN 
TRACE RESTORATION ~- All new Master Electrode 
Selecto switchs incorporate a single control to eliminate 
pen tlecking dering montage selection. This hard wired, 
completely tested and proven system avoids selection error 
and lemethy ve ification time. It is possible to override 
this ssm by oushbutton selection for each channel with 
instant »isible ver fication. 


35 POSTMON LEAD SELECTION - 35 leads plus an 
isolates groune lead on electrode selector panels and 
elect-cce-oord- are provided for additional electrodes and 
transducer inpurs. 36 Leads standard on all models. No 
extra charge. 


SAFETY GROUND LEAD ISOLATION - The 36 posi- 
tion ele=trode board (IGMEB-36) with a current limiter in 
the geceas lead provides additional safety to the patient 
and tec-45logic. ^ Not a substitute for the optional Bio- 
Potential isola»or board (IMEB-36) which has current 
limiters mall lecds and recommended for use with electri- 
cally susceptible patients. Electrode boards quickly detach 
for pct ent mob lity. 


30 Hz FAPID &OLLOFF FILTER - All Channel Control 
effectively ctft=nuates muscle activity and other high fre- 
quency somporments. No extra charge. 3 


9140E79 


> GRASS INSTEULWENT CD» 1979 


SIX SPEED CHART DRIVE - with 60, 30, 15, 10, Sand * 
2.5mm/sec. for standard EEG, sleep studies and Polygraph 
applications. No extra charge. 


EEG RECORD CODING - "Recidentįm" is a pushbutton 
coding system for recording clinical, administrative and 
instrument control data. No extra charge. 


IRIG INPUT/OUTPUT SIGNAL LEVELS - 10 kHz re-. 
sponse. A new single IRIG output connector facilitates 
interfacing with averagers, tape and computers. No extra 
charge. 


POLYGRAPH CAPABILITY - Most EEGs have space for 
an optional extra channel to monitor EKG, respiration, eye 
movement, pulse and tremor, flash rate and environmental 
noise, or to use as an event marker or spare channel. No 
special amplifiers are required for the above measurements. 


OPTIONAL AMPLIFIERS - witha wide range of filters 
are available for Evoked Response Averaging, long time 
constant amplifiers for nystagamus and contingent negative 
response, and DC amplifiers. 


ELECTRODE IMPEDANCE  - Electrode test writes out on 
EEG record. Optional EZM impedance meter for remote 


measurement. 
x GRASS SINCE 1935 
MEDICAL NSTRUMENTS 


QUINCY, MASS. 02169 + 617/773-0002 






" You can helt 


the ADD ‘chilc 
with Cyler 


pemoline 
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Dav-long behavior therapy 
without dosing problems 
at school 





Impressive all-day control. 


Cyr ert works extremely well, given an adequate period 
of cricl. Sing. e daily doses are as effective for behavior 
ccntrol as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert avoids problems of taking a drug at school. 
No inz-lvem ent of school personnel. No peer 
tæsir g about noon-time dosing. The parents 
manage all medication, and the child carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 


fr, 
24 “SA 
Ed "T! " y” 
| ® er 
20 ol I? C) 18.75, 37.5, 75 mg tablets; 
37.5 mg chewables 
Just once a day. At home. 






“ADD: Atntion Deficit Disorder (formerly called MBD, 
Vinimel Brain I vsfunction), or the Hyperkinetic 
Ser drom= Please see next page for Brief Summary. 


ABBOTT 


9083319 





Cyler Lioemoline 


DESCRIPTION: CYLERT (pemoline) is a centra: nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white, tasteless, odorless powder. relatively insoluble (less than 1 mg ^ml.) in water 
chloroform. ether. acetone. and benzene. its solubility in 95% ethyl alcohol is 2 2 mg. /mi 

CYLERT (pemoline) is supplied as tablets for eral admimstration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants however. if has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug n man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in chidren, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dese. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline comugate. pemoline dione. mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological. educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe cistractibility, short attention span hyperactivity 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin Nonlocalizing (soft) neurological signs 
learning disability. and abnormal EEG may or mav not be present, and a diagnosis of central nervous 
system dysfunction may or may not be warrantec 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood Hyper 
kinetic. Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen 
Sitivity or idiosyncrasy to the drug (See ADVERSE REACTIONS ) 


WARNINGS: CYLERT is not recommended tor children less than 6 vears of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determne whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should 5e monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac 
terized by moderate to severe distractibility. short attention span. hyperactivity, emotional lability 
and impulsivity It should be considered only in ught of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions, treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

diver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed dnd confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity, should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
Suggests that psychological and or physica! dependence might also occur with CYLERT There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage an their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37 5 mg. kg day. Postnatal survival of offspring was 
reduced at doses of 18 75 and 37 5mg. kg day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT it usually 
occurs early in therapy. prior to an optimum therapeutic response in the majority of cases it ts 
transient in nature or responds to.a reduction in cosage 

Anorexia with weight loss may occur during thefirst weeks of therapy. In the majority of cases it is 
transient in nature, weight gain usually resumes within three to six months 

Stomach ache. skin rashes. increased irritability. mild depression nausea. dizziness. headache 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after 
Several months of therapy These effects appear tc be reversible upon withdrawal of the drug. and ate 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
Seizures. A definite causal relationship between CYLERT and these reactions has not been estab- 
lished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy If adverse reactions are o! a significant or protracted nature dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37 5 mg.‘day. This daily dose should be gradually 
increased by 18.75 mg at one week intervals until the desired clinical response is obtained The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be nterrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 9083319R1 


AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, Otolaryn- 
gologists and Audiologists. It emphasizes practical clinical 
applications of the auditory brainstem response. auditory nerve 
action-potential and cochlear potentials. The course relies 
heavily on workshops and tutorials to give the participants 
"hands-on" experience in instrument operation and test inter- 
pretation. A unique aspect of this course is its coverage of 
techniques for recording cochlear. and auditory nerve responses 
with electrodes that do not penetrate the tympanic membrane. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 


DATES: 


March 15-16, 1980 Oct. 25-26, 1986 
New Orleans, LA Los Angeles, CA 


Aug. 30-31, 1980 Nov. 15-16, 1983 
New York City, NY Denver, CO 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American Medical 
Association Physician Recognition Award, 16 hours, Category II. 


FOR FURTHER INFORMATION CONTACT 


Deborah Dickey B.S.N. RN. 
Product Specialist 


Life-Tech Instruments, Inc. e 
P.0. Box 36221 Life-Tech 
Houston, Texas 77036 Instruments, Inc. 
Telephone (713) 783-6490 














We can do 
much more 
together. 





For the long pull... 





Seizure control 
through most stages 
of life 











For patients six years and older, alert 
control of difficult-to-control grand mal 
and refractory psychomotor epilepsy 


Because Tegretol is indicated for 
patients aged six and older, the 
spectrum of patients who can benefit 
from its anticonvulsant action covers 
most of an individual’s life span. 


—without excessive sedation 


The lack of excessive sedation with 
Tegretol has been noted in the medical 
literature. 1.2 


—without certain cosmetic side effects 
Tegretol avoids gingival hyperplasia, 
excessive hair growth, and facial chances 
in children. For side effects that can 

occur with Tegretol, see the brief sum- 
mary of prescribing information. 


Yet Tegretol “...is as effective as othe” 
drugs in major epilepsy....'" 1 


Adequate dosage can be the key to 
effectiveness* 


If seizure control is not achieved with 
minimal dosage, consider increasing tre 
dosage to more effective levels before 
abandoning therapy.? 


Increasing dosage gradually may aid ir 
avoiding side effects. 


NOTE: Please see the boxed warning concerning 
blood abnormalities and the necessity for 
repeated blood counts. 


“In children 6-12, dosage should generally not 
exceed 1000 mg daily. 
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Tegretol 


Carbamazepine 
USP 


Tegretol® 


Carbamazepine USP 
Tablets of 200 mg 


Brief Summary of 
Prescribing Information 


WARNING 

SERIOUS AND SOMETIMES FATAL ABNOR- 
MALITIES OF BLOOD CELLS (APLASTIC 
ANEMIA, AGRANULOCYTOSIS, THROMBO- 
CYTOPENIA, AND LEUKOPENIA) HAVE BEEN 
REPORTED FOLLOWING TREATMENT WITH 
TEGRETOL, CARBAMAZEPINE. 

EARLY DETECTION OF HEMATOLOGIC CHANGE 
IS IMPORTANT SINCE, IN SOME PATIENTS, 
APLASTIC ANEMIA IS REVERSIBLE. 

COMPLETE PRETREATMENT BLOOD COUNTS, 
INCLUDING PLATELET AND POSSIBLY RE- 
TICULOCYTE AND SERUM IRON, SHOULD BE 
OBTAINED. ANY SIGNIFICANT ABNORMALITIES 
SHOULD RULE OUT USE OF THE DRUG. THESE 
SAME TESTS SHOULD BE REPEATED AT 
FREQUENT INTERVALS, POSSIBLY WEEKLY 
DURING THE FIRST THREE MONTHS OF 
THERAPY AND MONTHLY THEREAFTER FOR AT 
LEAST TWO TO THREE YEARS. THE DRUG 
SHOULD BE STOPPED IF ANY EVIDENCE OF 
BONE MARROW DEPRESSION DEVELOPS. 
PATIENTS SHOULD BE MADE AWARE OF THE 
EARLY TOXIC SIGNS AND SYMPTOMS OF A PO- 
TENTIAL HEMATOLOGIC PROBLEM, SUCH AS 
FEVER, SORE THROAT, ULCERS IN THE MOUTH, 
EASY BRUISING, PETECHIAL OR PURPURIC 
HEMORRHAGE, AND SHOULD BE ADVISED TO 
DISCONTINUE THE DRUG AND TO REPORT TO 
THE PHYSICIAN IMMEDIATELY IF ANY SUCH 
SIGNS OR SYMPTOMS APPEAR 





This drug is not a simple analgesic and should 
not be used for the relief of trivial aches or pains. 
Treatment of epilepsy should be restricted to 
those classifications listed under “Indications.” 


Before prescribing Tegretol, the physician should 
be thoroughly familiar with the details of this 
prescribing information, particularly regarding 
use with other drugs, especially those which ac- 
centuate toxicity potential. 


Indications Epilepsy: Tegretol is indicated for the 
lowing conditions in patients who have not re- 
sponded satisfactorily to treatment with other 
agents such as phenytoin, phenobarbital, and 
primidone: 

1.Partial seizures with complex symptomatology 
(psychomotor, temporal lobe). Patients with the: 
seizures appear to show greater improvement tl 
those with other types. 

2. Generalized tonic-clonic seizures (grand mal). 

3. Mixed seizure patterns which include the above 
or other partial or generalized seizures. 
Absence seizures (petit ma!) do not appear to t 
controlled by Tegreto!. 

Because of the necessity for frequent laboraton 
evaluation for potentially serious side effects, 
Tegretol is not recommended as the crug of first 
choice in seizure disorders. It should de reserve 
for patients whose se zures are difficult to contre 
and/or patients expesiencing marked side effec 
(e.g., excessive sedation). 

Trigeminal Neuralgia: Tegre'ol is indicated in the 
treatment of the pain associated with ‘rue trigen 
nal neuralgia. 

Beneficial results have also been reported in glc 
sopharyngeal neuralaia. 

Contraindications Tegretol should not 5e used ir 
patients with a history of previous bone marrow 
depression and/or hypersensitivity to he drug, 
or in patients with a krown sensitivity to any of 
the tricyclic compounds, such as amitriptyline, 
desipramine, imipramine, protriptyline, nortrip- 
tyline, etc. Likewise, on thecretical grcunds its 
use with monoamine exidase inhibitors is not 
recommended. When administering Tegretol to 
patients receiving MAO inhibitors, the MAO in- 
hibitors should be discontinued and as long a 
drug-free interval should elapse as the clinical 
situation permits with a minimum of fourteen 
days. 

Warnings The drug shculd be discontirued if evi- 
dence of significant bone marrow depression 
occurs. In general, Tegretol should be discon- 
tinued if a patient sustains evidence of marrow 
suppression as follows: 


1) Erythrocytes less than 4.0 m/cmm 
Hematocrit less than 3296 
Hemoglobin less than 11 gm% 
2) Leukocytes less than 4000/cmm 
3) Platelets less than 100,000’cmm 
4) Reticulocytes less than 0.3% (22,000/cmr 
5) Serum iron greater than 150 mgm% 


Patients with a historyof adverse hematologic 
reaction to any drug may be particularly at risk. 
Usage in Pregnancy: The ef'ects of Tegretol in 
human pregnancy and nurs ng infants are un- 
known. Breakthrough dleed ng has been re- 
ported among patients rece ving concomitant 
oral contraceptives and their reliability may be 
adversely affected. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with 
epilepsy and an elevated incidence o birth de- 
fects in children born to these women. Data are 
more extensive with respect to diphenylhydan- 
toin and phenobarbital, but these are also the 
most commonly prescribed anticonvu sants; 
less systematic or anecdotal reports suggest a 
possible similar association with the use of all 
known anticonvulsant.drugs. 

The reports suggesting an elevated incidence o 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to 
prove a definite cause-and-effect relationship 
There are intrinsic methodologic problems in ob 
taining adequate data on drug teratogenicity in 
humans; the possibility also exists that other fac: 
tors, e.g., genetic factors or the epileptic condi- 
tion itself, may be more important than drug 
therapy in leading to birth defects. The great 
majority of mothers on anticonvulsant medica- 
tion deliver normal infants. 

It is important to note that anticonvulsant drugs 
should not be discontinued in patients in whom 
the drug is administered to crevent mejor sei- 
zures because of the strong possibility of pre- 
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cipitating status epilepticus with attendant = 
hypexia anettrreat -5 lits 4n individual cases 
whee the severity and trecuency of the seizure 

-discsder are-such that the removal of medication 
does not posea serious threat to the patient, 
discominuation af he Crug may be considered 
pric ticanc duringe@reenancy, although it cannot 
be Sic witmamry conficeace that even minor sei- 
zures co net pese same hazard to the develop- 
ing emzryc or fetus. 

Adverse effects have ken observed in repro- 
duction studies in animais:given Tegretol orally. 
In ratteratalocy stedie-, ? o: 135 offspring 
showextkimked ribs at 25D mg’kg and 4 of 119 
offsorimg at 6ED mc kgshowed other anomalies 
[citate (7), ta'imes17). enophthalmos (2)]. In 
reprociuction studies, r.uesing rats demonstrated 
a lack of weight ge nanc an unkempt appear- 
ance a maternabdosage level of 200 mg/kg. 
Theprescribing piysicien will wish to weigh 
these sensiderations im treating or counseling 
epilep'ic worrenic: chittibearing potential. 
Use of egreto! in women of childbearing poten- 
tial shauld 3e zonsicieree only when the clinical 
situation warrants the rsx. It is inadvisable for 
motets taxing Teeretc! D nurse. 

Tegretoi has shown miid anticholinergic activity; 
thesfere, sat ente" increased intraocular 
pressure sould be clesely ot served during 
thesapy. 

Because cf the relatnorsaip of the drug to other 
tricyelc compounds, the possibility of activation 
of alant psychosis anc, ir elderly patients, of 
confusion oragitation should oe borne in mind. 
Sincedizzness a: c dicvsmess May OCCUr, 
pasierts shouid b cautioned about the hazards of 
operasingmachirery er automobiles or engaging 
in ether petertiall': dangerous tasks. 

Precautions Befcre nitang trerapy, the following . 
precedures are scpemmeanded: . ae > 
Desai& histeryand physical examination. 
Therapy snotid zs prescribed only after critical 
benefit tosrisk appraisatin patients with a history of 
cardiac, hepatic er rena! damage, history of ad- - 
yesehemaidlogic reaction to other drugs or who 
have -ad' nterrupted ceurses of therapy with 
Tes ecol. 

. Ccmatete pretree!meataicod counts, including 
platesst amd possibly reticulocyte and serum iron, ==. 


shouts be obtained. Anysignificant abnormalities — 


shouid ruis cutuseofthe crug. These same tests ~ | 
shouid be repeated a frequent intervals, possibly 
wee, during the first three months of therapy and 
monty thereafter tomat leas! two to three years. CE 
Baseine evaiuat ons oflliver “unction, particularly- 
inaasients with acister; ofliver disease. Liver `- 


function tests mustibe periormed at regular inter- =” 


veis during teaimentwith this drug since liver 
damage may oceur. Thedrug should be discon- 
tinue immediately ir-cases of aggravated liver 
d'sfunction or active-iiver disease. , 
Baselineane pe «dic eye examinations, including . 
slit-lamp fumduscopy and tcnometry Theseare — 
recommended ar paients being treated with this 
dmugisinee mamyphenethiazines and related 
drugsheve seen shaxnto cause eye changes. 
Baselhneand pedodic complete urinalysis and 
BIN determinat ons. These are recommended for 
patients weatee! with s egent because ofob- .- 
samed renat dys unction. 
Carcinogenesis and’Mutagenesis. Carbamaz- 
epin= wher adrniseec to Sprague-Dawley rats 
fcr two years in the diet at doses of 25, 75, and 250 
rr3/«g/day @sulted a dose-related increase in 
the incidence ef-epatocellular tumors in females 
and n benian interstitial! cell adenomas in the 
testes otmales. 
Carsamazepinemuct "therefore, be considered to 
be-carcimogenic in Sos gue-Dawley rats. Bacterial 
anckmnammaliaramutacernic ty studies using car- 
barsazepime produced negative results. The sig- 
nificence ofthese firdimgs relative to the use of 
caribkamazepine^ humans s, at present, un- 
kaomn. 

Adverse Reactions | averce reactions are of such 
severity he: thedrug must be discontinued, the 
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tion of any anticonvulsant drug in a responsive 
epileptic patient may lead to seizures or even 
status epilepticus with its life-threatening hazards. 
The adverse reactions most frequently observed, - 
particularly during the initial phases of therapy, are 
dizziness, drowsiness, unsteadiness, nausea, and 
vomiting. To minimize the possibility of such reac- 
tions, therapy should be initiated at the low dosage 
recommended. 

The following additional adverse reactions have 


been reported: 


Hemopoietic System: Aplastic anemia, 
leukopenia, agranulocytosis, eosinophilia, 
leukocytosis, thrombocytopenia, purpura. 
Hepatic: Abnormalities in liver function tests and 
cholestatic and hepatocellular jaundice. 
Genitourinary System: Urinary frequency, acute 
urinary retention, oliguria with elevated blood 


_ pressure, renal failure, azotemia and impotence. 


Albuminuria, glycosuria, elevated BUN and micro- 
scopic deposits in the urine have also been re- 
ported. . x 

Testicular atrophy occurred in rats receiving 
Tegretol orally from 4 to 52 weeks at dosage levels 
of 50 to 400 mg/kg/day. In dogs, it produced a 
brownish discoloration, presumably a metabolite, 
in the urinary bladder at dosage levels of 50 mg/kg 
and higher. Relevance of these findings to humans 
is unknown. 

Nervous System: Dizziness, drowsiness, distur- 
bances of coordination, confusion, headache, 
fatigue, blurred vision, visual hallucinations, tran- 
sient diplopia and oculomotor disturbances, 
speech disturbances, and abnormal involuntary 
movements, peripheral neuritis and paresthesias, 
depression with agitation, talkativeness, nystag- 
mus, tinnitus, and hyperacusis. 

There have been reports of associated paralysis 
and other symptoms of cerebral arterial insuffi- 
ciency, but the exact relationship of these reac- 
tions to the drug has not been established. 

Skin: Pruritic and erythematous rashes, urticaria, 
Stevens-Johnson syndrome, photosensitivity reac- 


- tions. alterations in skin pigmentation, exfoliative 


dermatitis, alopecia, diaphoresis, erythema mul- 
tiforme and nodosum, and aggravation of dis- 
seminated lupus erythematosus. In certain cases, 
discontinuation of therapy may be necessary. 
Digestive System: Nausea, vomiting, gastric dis- 


tress and abdominal pain, diarrhea, constipation, 


anorexia, and dryness of the mouth and pharynx, 
including glossitis and stomatitis. 
Cardiovascular System: Congestive heart failure, 
aggravation of hypertension, hypotension, syn- 


. cope and collapse, edema, primary throm- 


bophlebitis, recurrence of thrombophlebitis, ag- 
gravation of coronary artery disease, and 
adenopathy or lymphadenopathy. 

Some of these cardiovascular complications have 


resulted in fatalities. Arrhythmias and AV block 


have been reported. Myocardial infarction has 
been associated with other tricyclic compounds. 
Eyes: There have been scattered, punctate, corti- 
cal lens opacities reported, as well as conjuncti- 
vitis. Although a direct causal relationship has not 


been established, many phenothiazines and 


related drugs have been shown to cause eye 


3l changes. 
Musculoskeletal: Aching joints and muscles, and leg 


cramps. 


Metabolic: Fever and chills. Inappropriate antidiuretic 
hormone syndrome has been reported. Alterations of 
thyroid function have been reported in combination 


therapy with other anticonvulsant medications. 
Thyroid function tests have been reported to have 
decreased values with Tegretol alone. 


Dosage and Administration Monitoring of blood 


levels has increased the efficacy and safety of 
anticonvulsants (see Actions). Dosage should be 
adjusted to the needs of the individual patient. A 
low initial daily dosage with a gradual increase is. 
advised. As soon as adequate control is achieved, 
the dosage may be reduced very gradually to the 
minimum effective level. ; 

Epilepsy (see Indications): 
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physician must be aware that abrupt discontinua- adults and children over 12 years of age nitial: 








One tablet (200 mg) b.i.c. or the first day. Increase — 
gradually by adding up to 200 mg per day using a 
t.i.d. or q.i.d. regimen until the best response is ob- 
tained. Dosage should generally not exceed 1000 
mg daily in children 12 to 15 vears of age, and 1200 
mg daily in patients above 1£ years of age. Doses 

up to 1600 mg daily have been used in adults in 

rare instances. 

Maintenance: Adjust dosage to tne minimum ef- 
fective level, usually 4-6 tablets (300-1200 mg) 

daily. 

Children 6-12 years of age -laitia.:: One-half tablet . 
(100 mg) b.i.d. on the first day. Increase gradually 

by adding 100 mg per day using a t.i.d. or q.i.d. 
regimen until the best response is obtained. Dos- 
age should generally not exceec 1000 mg. 
Maintenance: Adjust dosage to the minimum ef- 
fective level, usually 2-4 tablets (400-800 mg) 

daily. 

Combination Therapy: Tegretol may be used alone 
or with other anticonvulsants. When added to exist- — 
ing anticonvulsant therapy, tne drug should be 
added gradually while the other anticonvulsants 

are maintained or gradually Jécreased. P 
Trigeminal Neuralgia (see Indications): 

Initial: One-half tablet (100 mg) E.i.d. on the first 

day for a total daily dose of £00 mg. This daily 

dose may be increased by Lp to 200 mg a day 

using increments of one-hal tablet every 12 hours 
only as needed to achieve feedom from pain. Do 

not exceed 1200 mg daily. Tablets should be taken - 
with meals. 
Maintenance: Control of pain can be maintained in — 
most patients with 400 mg te 800 mg daily. How- 
ever, some cases may be maintained on as little as 
200 mg daily, while others may require as much as. 
1200 mg daily. At least onceevery 3 months 
throughout the treatment period attempts should — 
be made to reduce the dose to tne minimum effec- 
tive level or even to discontinue the drug. | 2: 
ow Supplied Round, white, sincle-scored tablets — 
of 200 mg in bottles of 100 end 7000, and Unit | 
Dose Packages of 100. 


Dispense in tight container “USP). 2 
667104 C79-19 (7/79) * 
For complete details, including description, actions 


and overdosage, please see fuil prescribing informa: 
tion. | v 
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introducing the 4217 & 4214... 


„two new microprocessor-controlled EEG instruments from Nihon-Kohden, 
world leader in EEG diagnostics. 





= Video display of montage, scalp sites Microprocessor-controlled EEG, with 14 and 17 
anc patient. channel versions, has been brought to the U.S. 


: Programmable EEG montages. by Nihon-Kohden (America), new subsidiary of 


t 35 i Nihon-Kohden Kogyo of Japan. 
- 5 saque photic simulation. The parent company is Japan's leading 


« Two-year limited Warranty. manufacturer of medical electronics, and 
Nihon-Kohden diagnostic electroencephalo- 
graphs are known and used the world over. 

Electronic components, and design and 
workmanship of all Nihon-Kohden instruments 
are of the exceptional quality that has come to be 
associated with the electronics expertise of 


` Japan. 
E 


r 


Moreianfcrmation is available free from: 


N^ 3 pus: Nihon-Kohden (America), Inc. 
3 NIHON KOHDEN 530 Maple Avenue, Torrance, California 90503 


(213) 320-3891 collect calls invited 





If you 
order blood 
you need... 








The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience im the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

e Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 


order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 


Monroe, WI 53566 


Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 
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Brief Summary of Prescribing Information. 
DILANTIN (phenytoin sodium) __ 
Indications. Dilantin is indicated for the control of grand mal and psychomotor 


seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypoglycemia or other sauses 
which may be immediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism cf phenytoin. This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased sertim levels of 
the drug. This may lead toan increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well-documented. 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

4. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use cf anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects n chil- 
dren born to these women. Data is more extensive with respect to phenytcinand 
phenobarbital, but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a possible similar associa- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in chilcren of 
drug-treated epileptic women cannot be regarded as adequate to provea cefinite 
cause-and-effect relationship. There are intrinsic methodologic problems in ob- 
taining adequate data on drug teratogenicity in humans: the possibility also exists 
that other factors, eg, geneticfactors or the epileptic conditionitself, may be more 
important than drug therapy in leading to birth defects The great majority of 
mothers on anticonvulsant medication deliver normal irfants. It is important to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threa: to life. 
In individual cases where the severity and frequency of the seizure disorcer are 
such that the removal of medication does not pose a serious threat tothe patient, 
discontinuation of the drug may be considered prior to and during pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformation of phenytoin. Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzyme availability and lack of induction and appears to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort shauld be 
made to substitute another anticonvulsant drug or drug comtination. 

Drugs that control grand mal are not effective for petit mal seizures. Therefore, 
if both conditions are present, combined drug therapy is neeced. 

The drug should be discontinued if a skin rashappears Iftherashis exfoliative, 
purpuric, or bullous, use of the drug should notberesumed. Iftherashisa milder 
type ( measles-like or scarlatiniform), therapy may be resumed efter the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, inciuding 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory eftect or insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and heacache have also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and con- 
stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integumentary System: Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash (measles-like) is the most common: other types of dermatitis are seen 
more rarely. Rashes are morefrequentinchildrenand young adults. Other, more 
serious forms which may be fatal have included bullous, exfoliative, or pumpuric 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, somefatal, have occasion- 
ally been reported in association with administration of phenytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia, agranulocytosis, 
and pancytopenia. While macrocytosis and megaloblastic anemia have oc- 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such acon- 
dition from other lymph gland pathology 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene, including gum massage, frequentibrushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periareritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVIS 
PAR K E > DAVI Division of Warner-Lambert Cempany 
Morris Plains, NJ 07950 
PD-JA-2344-2-P (2-79) 


Diagnosis:  lonic-clonic seizures (grand mal) 


lreatment DILANTIN KAPSEALS 


(phenytoin sodium capsules, USP) 


a drug of choice 30- and 100-mg capsules 


Ac KORNY o appear to stabilize the seizure threshold 
o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
o maintain seizure control in a majority of patients 


] E f COABCTT meis 
infataDs, OU-mg; oral Suspensions, jf ~ 
*Rodin E. Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia 
WB Saunders Company, 1977, pp 716-723 
tNew prescribing directions for phenytoin. FDA Drug Bulletin, Aug-Sept 1978 
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F SYMMETPEL - 
S amantadine HC] capsules 


YW A simple addition 
À that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur The addition of SYMMETREE 
to optimal doses of the levodopa drug may smooth out 
these day-to-day fluctuations, making life more comfortable. 
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r^ May help regain lost benefits 
| For some patients, the doses of levodopa drugs 
required to maintain an adequate response to treatment 
- may also be responsible for troublesome side effects, 
necessitating a subsequent reduction in dosage, and an 
ultimate reduction in efficacy. Adding SYMMETREL to the 
lowered levodopa drug regimen may help to restore these 
lost therapeutic benefits. 


Rapid therapeutic response 
For the patient about to begin levodopa drug therapy, 

concurrent therapy with 5S YMMETREL can produce a rapid 
therapeutic response, often within 48 hours. The dosage of | 
SYMMETREL should be maintained at 100 mg once or twice dai y, 
while the daily dose of the levodopa drug is gradually increased to 
E. . achieve optimal beneiit. 
= — "For the patient who is receiving high doses of other antiparkinson drugs, 

-the initial dese of SYMMETREL is 100 mg daily. After one to several weeks at 

s ni 100 mg once daily the dose may be increased to 100 mg twice daily, if necessary. 


€ndo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 Tee 





*Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark. 


Please see following page for brief summary of full prescribirg information. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
i treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
oe parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
- .  - association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
— — . .SYMMETREL is less effective thanlevodopa, (-)-3-(3.4-dihydroxyphenyl)-L- 
z alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 

— .. have been noted with SYMMETRE. when used in patients with drug-induced ex- 

 trapyramidal reactions, there is a lower incidence of these side effects than that 
- Observed with anticholinergic antiparkinson drugs. 


ad 

- —.— CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
EU. . hypersensitivity to the drug. 
ro WARNINGS. Patients with a history of epilepsy or other "seizures" should be ob- 
UNA. - a served closely for possible increased seizure activity. 
Patients with a history of congestive heart failure or peripheral edema should be 
' ue = followed closely as there are patients who developed congestive heart failure 
— - while receiving SYMMETREL. 
— ^ .-. Patients with Parkinson's disease improving on SYMMETREL should resume 
— normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis. 
.. Patients receiving SYMMETREL who note central nervous system effects or 
____ blurring of vision should be cautiomed against driving or working in situations 
—— —- whgre alertness is important. , 
: USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women. 
E. The use of this drug in women of childbearing age should be undertaken only af- 
—. — ter weighing the possible risks to the fetus against benefit to the patient. 
POI: SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
= — mg/kg/day. about 12 times the recommended human dose, but not at 37 mg/kg/ 
= day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
— up to 25 times the usual recommended adult human dose. 
—.— NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers. 


-—  PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 


—— — tinued abruptly since a few patients with Parkinson's disease experienced a par- 
— — —kinsonian crisis. i.e., a sudden marked clinical deterioration, when this medication 
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— . should be reduced if atropine-like effects appear when these drugs are used con- 
currently 
i: Zs — . The dose of SYMMETREL may need careful adjustment in patients with renal 
—.. impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 
— . Sion.Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 

— . may accumulate when renal function is inadequate. 
Care should be exercised whenadministering SYMMETREL to patients with 

= liver disease. a history of recurrent eczematoid rash. or to patients with psychosis 
- —— Or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 

. — observation is required when SYMMETREL is administered concurrently with cen- 
-— tralnervous system stimulants | 


ES [ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 


à 
El 


ons are: depression, congestive heart failure, orthostatic hypotensive episodes, 


ra Bee porcnosis. and urinary retention. Rarely convulsions, leukopenia, and neutrope- 
— — nia have been reported. 
— —  . Other adverse reactions of a less serious nature which have been observed are 
.-. — thefoliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea. 
- . . and constipation; ataxia and dizziness (lightheadedness). livedo reticularis and 
— peripheral edema. Adverse reactions observed less frequently are the following: 
| —. vomiting; dry mouth; headache: dyspnea: fatigue. insomnia, and a sense of weak- 
— . ness. Infrequently, skin rash. slurred speech. and visual disturbances have beer 
-~ . Observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
. ported. 
_ DOSAGE AND ADMINISTRATION. 
» A Dosage for Parkinsonism: 
- . Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
- . twice a day when used alone. SYMMETREL has an onset of action usually within 
.. 48hours 
= The initial dose of SYMMETREL :s 100 mg daily for patients with serious associ 

- . ated medical illnesses or who are receiving high doses of other antiparkinson 

- drugs. After one to several weeks at 100 mg once daily, the dose may be in- 

. creased to 100 mg twice daily, if necessary. 

Occasionally. patients whose responses are not optimal with SYMMETREL at 

200 mg daily may benefit from an increase up to 400 mg daily in divided doses. 

. . However, such patients should be supervised closely by their physicians. 

A Patients initially deriving benefit from SYMMETREL not uncommonly experience 

a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
.. — ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 

-.— .. SYMMETREL for several weeks. followed by reinitiation of the drug. may result in 

- regaining benefit in some patients. A decision to use other antiparkinson drugs 
. . may be necessary. 
= Dosage for Concomitant Therapy. 

Some patients who do not responc to anticholinergic antiparkinson drugs may re- 

spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
. drugs are each used with margina! benefit, concomitant use may produce addi- 
— A— tional benefit. 

y When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 

J daily or twice daily while the daily cose of levodopa is gradually increased to opt - 
re mal benefit. 

EC When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result. including smoothing out the fluctuations in improvement 
. * Which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levocopa because of development of side effects 
eos may possibly regain lost benefit with the addition of SYMMETREL. 

v Dosage for Drug-Induced Extrapyramidal Reactions: 

p Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses. : 
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Open New Doors 
for your 


Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful information on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medical Association, 
offers you current authoritative infor- 
mation on diagnosing and treating 
alcoholics. 





A glance at the contents reveals 
these sections: 


* The Problem 
* The Causes 


* Alcohol: Its Metabolism 
and Pharmacology 

* Diagnosis and Treatment 

* Appendix 





Manual on Alcoholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism-from the physician's point 
of view. The principal difference be- 
tween this newly revised edition and 


the previous edition is the incorpora- 


tion of major portions of Medical Com- 
plications of Alcohol Abuse, which is 
out of print. $2.50 
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Order Dept. OP-185 
American Medical Association 
P.O. Box 821 


Monroe, WI 53566 


Please send copy(ies) of MANUAL 


ON ALCOHOLISM, OP-185, at $2.50 
each. I enclose $ | , payable to 
the AMA. Allow 4-5 weeks for delivery. 


Name 
Address 
City/ State/Zip 
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è Abncne transverse or T tubules 
spatially cc:inucus with sarcoplasmic 
reticulum (SF, as visualized with a lan- 
thasum (.a; "acer, were found in biopsy 
specimers rem nine patients with poly- 
myesitis whose serum enzyme (creatine 
phosphollinase [CPK]) levels were ele- 
vated before he time of biopsy. On com- 
parson withrite T system in more than 50 
control subje-:s without CPK elevation, it 
became appz ent that presumed anasto- 
moses of T Lisules with SR were the most 
consister: «matomical correlates of the 
enzyme ieaz.ge. Two types of anasto- 
moses weres=en on the basis of passage 
of Lz: first, early segmental dilation of T 
tubaies and perpendicular continuations 
with SR; enc second, focal proliferation of 
T tubules femning “T tubule networks” 
anc then arzstomosing with SR at the 
permhery o: he networks. The latter is 
considered — be a concurrent repair pro- 
cess for the wjured triads. Lanthanum did 
not penetat freety through the plasma 
membrane Gimecrotized muscle fibers. It 
is conciue@ec “at junctional sites between 
T tutulesanciSR may be the primary sites 
of lexkage » sarcoplasmic enzymes in 
polwnyos:tis 

{ach Neure! 37:257-266, 1980) 


Serum enzyme activity, especially of 

ecreatme phosphokinase (CPK) is 
elevated im -ertain myopathic condi- 
tiores, Mmewding polymyositis and 
myeglobmura. Elevated serum level 
of muscle ewymes is considered to be 
one of the --liable indices for detect- 
ing precime:! stages or carriers of 
Duchenne'? museular dystrophy.^* 
Recent sus =s on Duchenne's muscu- 
lar «ystropow have shown biochemi- 
eal** anc mearphologic'? abnormalities 
ir eryth»ocy-? membranes and focal 
ultrzstruetem] defects in the plasma 
membranes of muscle fibers.'*'?^ The 
findings se-™ to strengthen the pre- 
vious implie=tion that abnormal sarco- 
lemmal mewbrane permeability may 
be Ae cause of muscle enzyme leak- 


age 
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Anastomoses of Transverse Tubules 
With Terminal Cisternae in Polymyositis 


Samuel M. Chou, MD, PhD; Ikuya Noneka, MD; Gerald F. Voice 


This work advocates an alternative 
site of leakage for muscle enzymes, as 
demonstrated in nine cases of poly- 
myositis or dermatomyositis, at the 
triads where the transverse or T 
tubules and the terminal cisternae are 
closely apposed. Anastomosis and oth- 
er alterations can be visualized along 
triad zones when the biopsy specimens 
are stained with lanthanum (La), the 
smallest tracer available for extracel- 
lular spaces on electron microscopy. 


MATERIALS AND METHODS 


Among more than 100 consecutive mus- 
cle biopsy specimens from patients with or 
without neuromuscular diseases, nine cases 
of polymyositis were selected (Table) and 
50 cases of various neuromuscular diseases, 
primarily with neurogenie atrophy and 
without any elevation in serum enzyme 
activity, were selected as controls. In- 
formed consent for each biopsy was 
obtained from each patient. The biopsy 
specimens were oriented longitudinally 
and gently stretched on the surface of 
frosted glass slides; they were then 
immersed in the prefixative solution, 
which contained 3.5% glutaraldehyde and 
4% paraformaldehyde in 0.1M cacodylate 
buffer at a pH of 7.3, for 20 to 30 minutes. 
The fixed specimens were then cut into 
small strips, 0.5x2 mm, and rinsed with 
0.1M cacodylate buffer three times before 
they were stored in a refrigerator at 4 °C 
for three to seven days. 

Postfixation with osmium tetroxide was 
performed simultaneously with La stain- 
ing. The small muscle pieces were 
immersed in a medium containing 1.3% 
osmium tetroxide and 1.3% La nitrate in 
0.2M S-collidine buffer at a pH of 7.4" and 
were placed for two hours on a shaker for 
continuous gentle agitation. The specimens 
were then rapidly dehydrated in alcohol 
and embedded in epoxy resin (Epon-Aral- 
dite) mixture. Ultrathin sections obtained 


Summary of Nine Cases of Myositis 


Case/Age, yr/Sex Diagnosis 
420/2/M Dermatomyositis 
458/6/M Dermatomyositis 
467/42/F Polymyositis 
488/17/F Polymyositis 
531/27/F Chronic polymyositis 
535/13/F Dermatomyositis 
542/26/F Polymyositis 
602/6/M Dermatomyositis 
699/18/F Dermatomyositis 


by an ultratome were examined with an 
electron microscope after they were 
stained with uranyl acetate and lead 
citrate. 


RESULTS 


Communication between the extra- 
cellular space and the T tubules is 
readily demonstrated in sections with 
La staining. As in other mammalian 
skeletal muscle fibers, the T tubules 
lie at A-I junctions of the relaxed, 
normal, human skeletal muscle cells 
(Fig 1); in contracted muscle fibers, 
the distance between the T tubules 
and Z lines remains relatively un- 
changed (Fig 2, left). There is no 
obvious difference in the patterns of T 
tubule distribuzion between type 1 
and 2 fibers. The T tubules terminate, 
as a rule, in subsarcolemmal caveolae 
that in turn communicate with the 
extracellular space (Fig 1). In normal 
muscle fibers, the T tubules around 
the subsarcolemmal myofibrils occa- 
sionally have perpendicular projec- 
tions, in parallel with myofibrils (Fig 
1), and are directly continuous with 
the neighboring T tubules. These lon- 
gitudinal tubules, or "L tubules," 
should be distinguished from the lon- 
gitudinal intermediate cisternae of 
sarcoplasmic reticulum (SR); the 
former are of the same caliber as T 
tubules (30 + 5 nm in diameter), sim- 
ple, straight, and single, whereas the 
latter are tortuous, thicker, and multi- 
ple. Elongated mitochondria are ar- 
ranged in a parallel fzshion on either 
side of the Z bands between the Z 
lines and T tubules. This mitochon- 
drial arrangement is particularly 
prominent in type 1 fibers and is 
identified by the width of the Z line 
(Fig 2, right). 


Muscle Undergone CPK evel 
Biopsy Before Biopsy* 
Left quadriceps 9,710 ( x 67) 
Left quadriceps 702 (x 5) 
Left quadriceps 1,980 ( x 13) 
Left biceps 3,000 ( x 20) 
Right quadriceps 2,830 ( x 20) 
Left biceps 436 ( x 3) 
Left vastus medial s 957 ( x 6) 
Left biceps 1,470 ( x 10) 
Left biceps 288 ( x 2) 


*CPK indicates creatine phosphokinase. Normal CPK level up to 145 U. 
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Fig 1.—Well-demonstrated L tubules (arrows) with continuation to T tubules in structur- 
ally normal muscle. Numerous subsarcolemmal caveolae (arrowheads) are often in 
continuity with T tubules; in 48-year-old woman with Huntington's chorea ( x 16,800). 


Early phase of alteration in both T 
tubules and SR in polymyositis is 
characterized by the irregular dilation 
of T tubules and the visualization of 
an increased number of La-stained 
longitudinal cisternae or fenestrated 
cisternae along the sarcomeres sug- 
gestive of anastomoses. Two types of 
alteration in T tubules are observed in 
the early stage: first, focal dilation of 
T tubules, especially at the points of 
anastomosis to terminal cisternae, 
and also along perpendicular longitu- 
dinal continuations with the SR (Fig 
3, inset); and second, focal prolifer- 
ation of T tubules at the triad zones 
forming honeycomb-like T tubule net- 
works of which peripheral parts anas- 
tomosed with the cisternae of SR (Fig 
4). The anastomoses take place be- 
tween the T tubules and the cisternae 
on either side of the A-I junction. In 
the early stages, cystie dilations of 
either caveolae SR or T tubules are 
commonly observed along the subsar- 
colemmal zones (Fig 5). In more 
advanced stages, La penetrates freely 
into the cisternae of SR. These are 
dilated and distorted, rendering dis- 
tinetion from the dilated L tubules 
‘difficult (Fig 6 and 7). The dilated 
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cisternae of SR are identified by their 
contents of glycogen-like granules 
and membranous fragments and are 
encircled partly or completely by La- 
stained membranes or T tubules that 
are devoid of membranous or granular 
contents (Fig 7 and 8, left). Collections 
of La along the inner surfaces of the 
distended cisternae of SR are discern- 
ible (Fig 8, right). When the cisternae 
are distended and the anastomoses 
frequent, the sarcomeres become dis- 
torted and disrupted with the myofila- 
ments being haphazardly arranged. 
Longitudinally oriented remnants of 
triads, parallel to myofibrils, are more 
commonly observed as the derange- 
ment and degeneration of muscle cells 
become more pronounced (Fig 9). Such 
"longitudinal triads" to which are 
attached remnants of terminal cister- 
nae partially stained with La can be 
seen randomly scattered within se- 
verely damaged or necrotized muscle 
fibers (Fig 10). This strongly suggests 
that the cisternae may have been rup- 
tured; yet some T tubules are relative- 
ly well preserved and remain opened 
to the extracellular space. Most note- 
worthy is the finding that even when 
the muscle fiber is partly necrotized, 


the basement membrane and plasma 
membrane are often well preserved 
(Fig 7 and 10) and there is no evidence 
of direct La permeation of either 
membrane with the sarcoplasm re- 
maining free from La. When the mus- 
cle fiber is completely neerotized, its T 
tubules become unstainable and the 
sarcolemma disappears; only the base- 
ment membrane remains (Fig 11). 
The distention of cisternae of SR 
often decreases or disappears, where- 
as the number of longitudinal triads 
increases as necrosis of muscle fibers 
progresses (Fig 10). Both streaming 
and disintegration of the Z band as 
well as rod formation are frequently 
encountered. The T tubules become 
irregular and are often stratified in 
such areas, but anastomoses with the 
cisternae are seldom observed. As in 
the case of severe neurogenic atrophy, 
such as in Werdnig-Hoffmann dis- 
ease, disarray of the T tubules is com- 
mon and some of the T tubules may 
appear to anastomose with cisternae 
of SR. However, the distension of the 
cisternae, dilation of the T tubules and 
direct communication between the cis- 
ternae and T tubules are seldom 
observed in muscle with neurogenic 
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Fig 2 —Top, T tubules and elongated mitochondria arranged parallel to Z lines in contracted normal type 1 
fiber No demonstrable continuity between T tubules and sarcoplasmic reticulum; in 66-year-old man with 
chronic polymyositis ( x 16,200). Bottom, High magnification of left photograph. T tubules, in paralle! with 
mitochrondria (M) and Z lines (Z), are uniform in shape with smooth contour measuring 300 + 50 A in 
diameter. Ill-defined, hazy zones on both sides of the T tubules represent terminal cisternae ( x 51,600). 
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Fig 3.—Mildly dilated and deranged T tubules anastomosing with terminal cisternae between 
undamaged myofibrils; in 27-year-old woman with chronic polymyositis ( x 7,500). Inset, Points 
of anastomoses (arrowheads) between T tubules and sarcoplasmic reticulum ( x 30,000). 


Fig 4.—Honeycomb-like T tubule networks (arrows), in continuation with tortuous intermediate cisternae of 
sarcoplasmic reticulum, at triad zones of early degenerating fiber; in 42-year-old woman with polymyositis 
( x 17,800). 
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Fic © —Distended or vacuolated sarcoplasmic reticulum containing membranous structures and glycogen 
gramules in subsarcolemmal zone. Distinctive anastomosis of T tubules with sarcoplasmic reticulum 
cisternae in deep sarcoplasm of degenerating fiber; in 17-year-old woman with polymyositis ( x 16,900). 


Fig 6 —ilated and distorted cisternae of sarcoplasmic reticulum (arrow) in moderately degenerated fiber. Note 
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camaged fiber; in 13-year-old girl with dermatomyositis. Note well-preserved sarcolem- 
ma (arrows) ( x 11,700). 


atrophy. Satellite cells seem to be 
noticeably increased in number and to 
be activated as they are readily visual- 


. ized and demarcated by La staining as 


described elsewhere." 
COMMENT 


Communication between extracellu- 


lar space and T tubules in skeletal 


muscle cell has been demonstrated 
beyond any doubt in various animal 
species'^?? and in humans. The intact 
membrane system of the T tubules 
and SR is essential for triggering the 
excitation-contraction coupling of 
muscle. The excitatory signals are 
conducted by the T tubules into the 
muscle fiber within a millisecond. 
Abundance of the T tubules in muscle 
fibers is well demonstrated by the 
calculation in frog muscle that the T 
tubules comprise a surface approxi- 
mately seven times as large as that of 
the sarcolemma.” The L tubules have 
never been described before in hu- 
mans; they are seen only with superfi- 
cial myofibrils and are easily recog- 
nized by their small caliber (less than 
35 nm in diameter) The molecular 


basis for the electrical excitability and 


conduction between the T tubules and 
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SR is poorly understood although a 
certain electrical coupling between 
the two systems has been presup- 
posed. 

Recently, a structural link between 
the two has been demoristrated in a 
freeze-fracture replica and designated 
as the “junctional feet."'*?* These 
junctional structures are considered to 
provide a basis for the direct electrical 
coupling of the T tubules and SR 
essential for muscle contraction. Thus, 
the junctional structures are critical in 
maintaining muscle function. The 
junctional sites are known to be highly 
permeable to sucrose.**** The SR cis- 
ternae have been calculated to com- 
prise about 13% of the total volume of 
the muscle cell in frog muscle.” Many 
muscle enzymes are known to be part- 
ly located within the SR cisternae or 
to be bound to the membrane. In 
addition to the high levels of the Ca++ 
adenosine triphosphatase activity,” 
several enzymes, such as lactate dehy- 
drogenase, glyceraldehyde-3-phos- 
phate dehydrogenase,* phosphofruc- 
tokinase, aldolase,” and creatine phos- 
phokinase (CPK), have been demon- 
strated to localize within or on the 
membranes of the SE cisternae. Since 


the T tubules represent the transverse 
invaginations of the plasma mem- 
brane and are located in proximity to 
the SR cisternae at triads, any leak- 
age of the muscle enzymes of SR 
cisternae would most likely occur at 
junetional sites rather than sarcolem- 
mal ones. This likelihood has been 
strongly suggested by us in myopathic 
eonditions other than  polymyosi- 
tis.??.?9 

Creatine phosphokinase is one of 
the most abundant and important 
muscle enzymes" and elevated serum 
CPK levels are typically seen in myo- 
pathic conditions. Since 1949 when 
Sibley and Lehninger” first called 
attention to elevated serum aldolase 
levels in two patients with progressive 
muscular dystrophy, serum elevations 
of many muscle enzymes have been 
described in certain dystrophies and 
polymyositis. However, the elevations 
in serum enzyme activities are not 
diagnostic for any specific muscle dis- 
ease since unrelated musele injuries 
may cause similar elevations as exem- 


- plified in ischemic muscle injury™ or 


in vitamin E deficiency.” 
In the present study, the degree of 
CPK elevation in a given patient does 
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Fg 8.—Top, Distended cisternae of sarcoplasmic reticulum containing glycogen-like granules and membranous 
fexgments partly or completely encircled by lanthanum-stained walls or T tubules (x 6,600). Bottom, T tubules 
e-circliag degenerated and dilated cisternae of sarcoplasmic reticulum with focal collections of lanthanum inside 
sarcoplasmic reticulum as shown by arrows. Same patient as Fig 7 ( x 42,400). 
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Fig 9.—Anastomosis of T tubules with fenestrated collars of sarcoplasmic reticulum forming 
irregular honeycomb-like networks. Note "longitudinal triads” (arrowheads) with relatively elec- 
tron-dense terminal plates on both sides of T tubules. Same patient as Fig 7 ( x 31,000). 


Fig 10.—Severe disorganization of T tubules in necrotizing fiber containing myelin bodies (My), fat vacuoles (V), 
and increased number of the "longitudinal triads’’ (arrow). Distended cisternae of sarcoplasmic reticulum have 
disappeared. Note well-preserved plasma membrane and basement membrane (arrows). Same patient as Fig 7 


( x 5,000). 
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Fig 11.—Complete disappearance of plasma membrane with well-preserved basement membrane 
in necrotic myofiber (below). Note well-preserved sarcolemma of mildly degenerated myofiber 
(above); in 42-year-old woman with polymyositis. Not stained with lanthanum ( x 30,000). 


not necessarily correlate well with the 
extent «f anastemoses at the triads or 
ef mycneerosis. The site of muscle 
Dlepsy Specimens, the stage of the 
*Iimical course, anc steroid therapy are 
‘mportart factors to be considered in 
such a @rrelatien. However, the alter- 
ations zt triads. anastomoses between 
the T system amd SR, distention of the 
SE cist»ruae with twisted T tubules, 
and lorzitudinally arranged plates of 
tmads are the important pathologic 
corcom tants ef polymyositis that 
most probably precede the sarcolem- 
mal dis-uption; none of these occurred 
in 50 biopsy specimens from the 
patients without elevation of serum 
enzyme activity. 

Whe:*ber the alterations of the T 
tubules at the triads in the early 
Stages ame primary or secondary is 
dificul ce assess. However, the focal 
proliferation of the T tubules forming 
the horewcoemb-like networks may be 
a repar or regenerative process since 
such a network formation of the T 
tubules & well described in a regener- 
ative preeess of myogenesis in vitro.” 
The fecal dilation of the T tubules 
may ase be secondary to changes in 
the SR cisternae. Since the T tubules 
are continuous with and are part of 
the plasma membrane of the muscle 
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fiber, both the T tubules and the plas- 
ma membrane would respond similar- 
ly to a given injury. As demonstrated 
in Fig 7 and 10, the sarcolemma and 
some T tubules are well preserved in 
the severely damaged muscle fiber. 
Hence, one may surmise that the 
enzyme leakage might not initially 
take place in the membrane systems 
of either sarcolemma or T tubules per 
se but at the junctional sites of the 
triads. 

As discussed by Pearson,” a permea- 
bility defect in the sarcolemmal mem- 
brane, either as a result of a primary 
membrane defect or as a primary dys- 
function in energy metabolism, is an 
unlikely possibility. However, this 
contention does not preclude the pos- 
sibility that the junctional site of the 
triads, specifically either the junction- 
al feet? or the “scallops”: may be 
selectively damaged and thus bring 
about anastomoses between the extra- 
cellular space and the intracellular cis- 
ternae. Distention of the SR cisternae 
can conceivably be secondary to the 
alterations at the triads when not only 
anastomoses but also occlusion of 
membranous pores may occur at junc- 
tional sites at either end of SR cister- 
nae. In this regard, immunoglobulin- 
complex deposits, such as those 


demonstrated in blood vessel walls of 


skeletal muscle from »atients with 
dermatomyositis," should be consid- 
ered as potential injuries at the junc- 
tional site. 

The distention and vacuolization of 
the SR cisternae have been previously 
described**** in muscular dystrophy 
and polymyositis.*°-** In all likelihood, 
the distended SR cisternae will 
become disrupted and fragmented as 
the lesions advance to leave the rem- 
nants, the longitudinal triads, in the 
degenerated sarcoplasm as illustrated 
in Fig 9 and 10. The distention of the 
SR cisternae may be due to intracis- 
ternal accumulation of various en- 
zymes and intermediate or end prod- 
ucts of metabolism secondary to a 
biochemical injury to either contrac- 
tile or energy-producinz systems. Al- 
ternately, noxious agents may reach 
the triad zones through the T system 
from the extracellular compartment, 
alter the junctional site, and similarly 
induce the intracisternal accumula- 
tion of metabolites. After intraperi- 
toneal inoculation of Sindbis virus 
into mice, virus particles were ob- 
served only within T tubules and not 
within SR in the early stages of the 
experimental arbovirus myositis.* 
The damage to myofibrils in mice and 
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the intracellular appearance of viral 
particles in the later stage imply that 
the T tubules may be the route of viral 
invasion of the muscle cells. A similar 
conclusion was drawn on tissue cul- 
ture study on chick skeletal muscle 
fibers that demonstrated numerous C 
particles within T tubules," and the 
accompanying proliferation of T tu- 
bules was considered to be virus- 
provoked. 

The viral cause of polymyositis has 
been contemplated by many but the 
evidence documented so far is largely 
circumstantial.‘**° One of the most 
plausible pathogenic mechanisms 
involved in polymyositis is an immu- 
nopathic or autoimmune reaction trig- 
gered by a virus infection. The junc- 
tional site at the triads might be pref- 
erentially injured by a virus infection 
and thus damage the junctional feet 
or receptors; this would induce an 
immune response directed against 
these structures that would produce 
drastic muscle dysfunction and finally 
myonecrosis. As suggested by the bulk 
of the available evidence, an immuno- 
pathic process plays a crucial role in 
both experimental and human myas- 
thenia gravis."^? Antibodies against 
acetylcholine receptor are thought to 


be responsible for the neuromuscular . 


block. Future investigations, analo- 
gous to those done in myasthenia 
gravis, to evaluate morphologic and 
biochemical defects in such confined 


areas as junctional sites, may cast 


light on the fundamental mechanisms 
involved in polymyositis and other 


myopathic conditions. 


This research was supported in part by a 
fellowship from the Muscular Dystrophy Associa- 
tion, Inc, and the West Virginia Medical Corpo- 
ration Research Fund. 
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Sensory-Specific and Fractional Disorders 
of Recent Memory in Man 


Elliett D. Ress, MD 


* Three patients were found to have 
unilateral tactile recent memory loss on 
examinaton |n iwo patients the loss 
occurred ir the mght hand and was 
accompanies’ by <= disorder of verbal 
recent memory; in the third patient the 
loss occurred in thedeft hand and was not 
accompanies by an- other disturbance in 
recent memory. an acute unilateral 
lesien, e@he structural or functional, in 
the medial tempera lobe contralateral to 
the tacti= -ecent memory disturbance 
was the commomdae»ominator in all three 
cases. The proper methods for diagnos- 
img a unilateral tactie disturbance of 
recent memory anc other forms of frac- 
tional disorders ef recent memory are 
discussed. Based oa computerized tomo- 
graphy scans anc behavioral and anatom- 
ical data n man anc monkey, an anatom- 
ical explenarion is effered to account for 
the syndromes o: right and left unilateral 
tactile reeert memory loss. The possible 
existence of other ferms of fractional dis- 
turkences o: recent memory and the role 
of the ceresral cow missures in recent 
memory functions ze discussed. 

{mch Neu-ol 37 257-272, 1980) 


P this eor-mun:eation three patients 
are deseri bec wno, on examination, 
were found to have unilateral distur- 
banees ir tactile r»eent memory. Two 
patients lost taetiE recent memory in 
the right hand with an accompanying 
discrder of verbal ~ecent memory, and 
the thire patient lost tactile recent 
memory function ir the left hand. 
These cases estabLsh the existence of 
fractional disorders cf recent memory 
ir man aad. in combination with cases 
deseribee m a previous companion 
article,’ sel» to further delineate the 
ana-omical basis cf recent memory 
funetions. 


REPOFT DF CASES 
Case E—- 52-veer-old, right-handed 
wemzn was admitted to the neurology 
serviee of Parkland Memorial Hospital on 
Nov 28, 1976 becas of abnormal behav- 
ior. Followime head trauma in 1971, she 
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I. Uniateral Loss of Tactile Recent Memory 


began to have seizures heralded by nausea 
and a hot flushing sensation followed by a 
loss of consciousness with generalized toni- 
coclonie activity and a short period of 
postietal confusion. She was treated with 
phenytoin sodium and phenobarbital sodi- 
um with only fair control, due to poor 
compliance. Approximately four days prior 
to admission, she suffered a tonicoclonic 
seizure, after which she had a persistent 
confusional state characterized by "staying 
up all night cleaning the house..., wan- 
dering around..., and looking for pen- 
nies." The patient constantly talked about 
seeing her husband, who was deceased for 
three years, and began packing a suitcase 
to "go home" even though she had been 
living in her present house for three years. 
She continually spat into a cup because she 
thought she had "worms in her mouth," 
and appeared "lost in her own home." 

On admission, the patient was slovenly 
dressed and alert but confused. Physical 
examination was unremarkable. Neurolog- 
ical evaluation revealed poor attention, and 
she was able to repeat only four digits 
forward on immediate recall testing. 
Recent (verbal) memory was poor but 
remote memory was relatively intact. She 
was unable to do similarities or proverbs 
and appeared inappropriately euphoric 
with no insight into her illness. She had 
intact spontaneous speech, repetition, com- 
prehension, naming, and reading. There 
was no ideomotor apraxia. Right/left 
orientation, finger recognition, facial rec- 
ognition of famous people and family, cal- 
culations, and dressing ability were nor- 
mal. She had difficulty in drawing a clock 
but was able to draw a symmetrical flower. 
Cranial nerve, motor, sensory, reflex, and 
gait examinations were normal. 

Within two days the patient's initial 
confusional state cleared and she was left 
with a profound loss of recent memory 
when tested verbally. Examination on Dec 
2, 1976, showed the patient to be alert, 
attentive, and able to repeat six numbers 
forward and four backward on immediate 
recall. Similarities were performed normal- 
ly, although she was unable to interpret 
proverbs. Except for recent memory (see 
"Special Tests and Observations") and loss 
of insight into illness, the remainder of the 
neurological examination was normal. 

Special Tests and Observations.— Verbal 
Recent Memory.—The patient's verbal re- 
cent memory was severely compromised. 
On repeated testing, she was unable to 
retain three unrelated words after a three- 
minute distraction. She thought the year 
was 1963 and the President was either 
Kennedy or Ford. She had no idea who the 
eurrent President was, even when given 
verbal choices. She thought that her hus- 


band was alive and that she was currently 
living in Lufkin, Texas, where she had 
lived most of her life befcre moving to 
Dallas several years ago. She was unable to 
give the correct ages o^ her children or 
grandchildren and was unaware of the 
existenee of one grandch ld born two years 
previously. On the other hand, she gave a 
correct account, according to the family, of 
her personal life from :he more remote 
past. 

Visual Recent Memcry.—The patient 
performed normally on <esting for visual 
recent memory; that is, if shown a relative- 
ly nonverbalizable object for 10 s, she was 
able to choose visually the object from 
among four similar objects after being 
verbally distracted for three minutes. She 
was tested in a similar manner with three 
more objects, with the same result. In 
addition, she was able to recognize visually 
her hospital physician when he was placed 
in a group of four ether physicians, 
although she could not remember his 
name. 

Tactile Recent Memorz,.—On testing tac- 
tile recent memory, she was found to have 
a profound deficit that <nvelved only her 
right hand. For instance, when she was 
allowed to blindly palpate a relatively non- 


‘verbalizable object for 16 s with her right 


hand, she was unable to tactilely choose the 
object from among four others with her 
right hand after a three-minute verbal 
distraction time. The sam e task, when per- 
formed by her left hand, was done without 
error (each hand was tested four times). 
When this testing was repeated the follow- 
ing day, she actually remembered the four 
different objects placed in her left hand 
from the previous day, but still could not do 
the task with her right hend. Furthermore, 
the tactile memory disturoance in her right 
hand could not be attributed to any ele- 
mentary sensory, perceptual, immediate 
recall, or remote tactile memory loss, since 
the ability to choose tactibly with her right 
hand an object from among four others 
immediately after that object was removed 
from her right hand, the ability to mateh 
objects between hands, ar.d stereognosis in 
her right hand were comoletely intact. 

The patient regained full recent memory 
functions by the evening of Dec 3, 1976. 
She evidenced no (ve-bal) retrograde 
amnesia, was oriented and conversant with 
recent political and famil; events, and had 
regained tactile recent memory function in 
her right hand. Electrcencephalography 
(EEG) and brain scan were normal. A 
computerized tomography (CT) scan was 
not done. 


The patient’s confusional state and 
subsequent fractional disorders of 
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recent memory most likely reflected a 
postictal disturbance secondary to her 
partial complex seizure disorder that 
presumably involved temporal lobe 
structures. The recent memory distur- 
bances would be consistent with left 
medial temporal lobe dysfunction be- 
cause of the verbal and right tactile 
recent memory losses. The only incon- 
sistent and puzzling finding was her 
intact visual recent memory. By the 
time it occurred to me that the proper 
way of testing the patient’s visual 
recent memory was through separate 
tachistoscopic presentations to her 
right and left visual fields, her memo- 
ry deficits had resolved. Hence the 
question of whether a visual recent 
memory loss could be confined to a 
hemivisual field was not answered. In 
addition, the patient was not tested 
for nonverbal (auditory) recent memo- 
ry with various noises and melodies 
(see cases 2, 3, and 4, however). 
Although anatomical correlation could 
not be demonstrated on EEG or brain 
scan, this case was phenomenological- 
ly important because it established for 
me that fractional disturbances of 
recent memory could exist in man. 


Case 2.—A 76-year-old man was evalu- 
ated in the neurology clinic at Parkland 
Memorial Hospital because of visual loss 
and was discovered to have a left hemia- 
nopsia. He was admitted to the neurology 
service on March 15, 1977, after a brain 
scan revealed abnormal uptake in the right 
occipital area. 

Physical examination was normal except 
for a dense left cataract. On neurological 
examination the patient was alert, fully 
oriented, and cooperative. Immediate re- 
call, recent memory (tested verbally), 
remote memory, similarities, proverb in- 
terpretation, and judgment were intact. 


He was mildly irritable and occasionally 


inattentive but fully cooperative during 
the examination. No aphasic disorders or 
ideomotor apraxia were observed. The 
patient performed well on tests of right/ 
left orientation, calculations, map direc- 
tions, and facial recognition, but had diffi- 
culty in copying two-dimensional figures 
and drawing a clock. There was a dense left 
hemianopsia with slight macular sparing in 
his right eye. The left eye could only per- 
ceive light. Eye movements were full. 
Motor examination was normal, with sym- 
metrical reflexes; no Babinski's signs were 
present. Sensory functions were intact, 
including graphesthesia, two-point dis- 
crimination, and stereognosis. Station, 
gait, and coordination were normal. 
Special Tests and Observations.— Tactile 
Recent Memory.—Tactile recent memory 
was tested as described in case 1. This 
patient demonstrated a profound unilater- 
al loss of tactile recent memory in his left 
hand. With his right hand he chose the 
correct object in five out of five trials, but 
with his left hand he missed on all five 


‘trials. The loss could not be attributed to 


268 Arch Neurol—Vo! 37, May 1980 


pereeptual, remote tactile memory, or 
immediate recall problems, since stereog- 


nosis in the left hand, the ability to match - 


different objects between hands, and the 
ability to choose tactilely an object with his 
left hand from among four others immedi- 
ately after that object was removed from 
his left hand were fully preserved. 

Verbal, Nonverbal Auditory, and Visual 
Recent Memories.—Or testing the patient's 
recent memory functions using strictly 
verbal presentations (ie, a short story or 
four unrelated words), nonverbal sounds 
such as noises and melodies, or visual pres- 
entations of relatively nonverbalizable line 
drawings (Fig 1), he showed absolutely no 
deficits, even after verbal distractions last- 
ing ten minutes. An attempt was made to 
test visual recent memory in his slightly 
spared left macula field through tachisto- 
scopie presentations, but it was discovered 
that he could not perceive words or objects 
in that portion of his visual field. At no 
time during his hospitalization did he dem- 
onstrate spatial disorientation or an inabil- 
ity to recognize his physicians by sight or 
name. 


CT Scan.—A CT sean with contrast was 


done on March 22, 1977 (Fig 2). An infarc- 
tion involving the entire right medioven- 
tral temporal lobe, the right medial occipi- 
tal lobe, the deep right and left superior 
occipital lobes, and the deep right and left 
posterior parietal lobes was seen. Gyral 
atrophy and mild hydrocephalus ex vacuo 
were present. 

On April 29, 1977, the patient sustained a 
second stroke that left him cortically blind, 
inattentive, extremely irritable, and inter- 
mittently confused. When testing could be 
done, he appeared to have a profound 
verbal recent memory disorder, but this 
was difficult to quantitate because of his 
confusion. A CT scan revealed a new left 
posterior cerebral artery infarction involv- 
ing the left medial oecipital and temporal 
lobes. 


This patient demonstrated a unila- 
teral loss of tactile recent memory in 
his left hand, with a prominent right 
medial temporal lobe infarction seen 
on CT sean. Unfortunately, the pa- 
tient’s left hemianopsia precluded 
testing visual recent memory in his 
left visual field. His intact recent 
memory for nonverbal audition was 
surprising because there is evidence 
that appreciation of melodies in non- 
musicians’ is a function of the right 
hemisphere. Perhaps, if the patient 
had been examined immediately after 
his first ictus, he would have mani- 
fested a recent memory disturbance 
for nonverbal audition. 

Whether the patient's loss of left 
tactile recent memory would have 
eventually resolved could not be 
assessed because o? his second stroke. 
It is possible, however, that the lesions 
involving the deep parietal white mat- 
ter prevented the recovery of tactile 
recent memory in the left hand by 
causing a callosal disconnection to 





occur between the right somesthetic 
associational cortex and the intact left 
medial temporal lobe (see “Discus- 
sion" for clarificaticn of this point). 
Against this view is the observation 
that the patient was able to transfer 
tactile information between the hemi- 
spheres on tasks involving tactile 
naming and object matching between 
hands. Although I am not aware of 
any literature that bears on the fol- 
lowing, the previous objection may 
not be relevant if the transfer of 
somesthetic information involved in 
the naming and matching tasks were 
to take a different commissural route 
from the one for tactile recent memo- 
ry function. 


Case 3.—A retired 69-year-old right- 
handed man was admitted to the Dallas 
Veterans Administration Hospital on July 
28, 1978, following four days of nonspecific 
headaches and a change in behavior. His 
physical examination was normal. On ini- 
tial neurological evaluation, he had a 
severe recent memory deficit (tested ver- 
bally), alexia without agraphia, partial col- 
or agnosia, a right homonymous hemianop- 
sia, and poor insight irto his illness. 

Neurological examiration done on the 
day after admission showed him to be 
alert, cooperative, and attertive. He could 
repeat seven numbers fcrward and four 
baekward. There was a severe deficit of 
recent memory, tested verbally, since his 
knowledge of recent news events, his 
orientation to time, date, and place, and his 
ability to learn and retain new verbal 
information after a three-minute verbal 
distraction were profoundly disturbed. Re- 
mote memory, especially recall of events 
concerning World War II, was perfectly 
intact. Similarities, proverb interpreta- 
tions, right/left orientation. dressing, cal- 
culations, two- and three-dimensional con- 
structions, facial recagnition of famous 
people and attending physicians. and 
knowledge of map directions and Texas 
geography were without fault. He had 
intact spontaneous speech, comprehension, 
repetition, and writing. There was no ideo- 
motor apraxia. Reading aloud was slow 
beeause he tended to misread or neglect 
the right half of words, but there was 
excellent comprehensicn of the read mate- 
rial. Visual naming of objects and colors 
was normal. There was mild difficulty with 
tactile naming in both the right and left 
hands, but he had no problems with ster- 
eognosis when a nonverbal response was 
required, such as showing how an object 
was used. 

On cranial nerve examination, there was 
a right homonymous hemianopsia without 
macula sparing. The extraocular move- 
ments were full, but there was diminution 
of opticokinetic nystagmus to the right. 
Examination of motor and sensory func- 
tions and coordinatior, reflexes, and gait 
were normal. Two-pcint discrimination, 
graphesthesia, and touch localization in all 
four extremities and stereognosis in the 
upper extremities wer? intact. 

Special Tests and Observations.— Tactile 
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Fig 1.—Tactile test objects (left) and visual test drawings (right) used to assess 
tactile and visual recent memory and immediate recall functions. 





Fig 2.—Comouterized tomography scan (case 1). Infarction is bilateral and involves 
entire right media! temporal lobe, much of right occipital lobe, small portion of left inferior 
occ pital lobe, and 352p posterior parietal and deep superior occipital lobes bilaterally. 
Asrowheacs help oatline lesion. Note cortical atrophy and mild hydrocephalus ex 
vacuo. 


Recent Memorvi.When the patient's tactile 
recent memory was tested in the manner 
described in case 1 he demonstrated a 
profound deficit confned to the right 
hand. With the left and he performed the 
task without error in five trials, but with 
the right hand he ws correct only one out 
of five times. It was also observed that he 
was never sure about any of the choices he 
made with his right sand, including the one 
time he was correct. 

This defect im tæzile recent memory 
could not be attributed to any perceptual, 
immediaterecal|, orr2mote tactile memory 
problems since sterecgnosis in the right 
hand, the ability to«orrectly match differ- 
ert ebjects between aands, and the ability 
to cheose tactilely the correct object with 
his right hand from among four others 
immediately after that object was removed 
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from his right hand were fully preserved. 

Nonverbal Auditory and Visual Recent 
Memories.—Despite the patient’s profound 
loss of verbal recent memory, when he was 
presented with a noise or a hummed melo- 
dy and asked to choose the correct nonver- 
bal sound from among four others after a 
verbal distraction of three minutes, he 
performed without error. Visual recent 
memory was tested in a similar manner by 
showing him a relatively nonverbalizable 
line drawing for 10 s (Fig 1) and asking 
him to choose the correct one from among 
four others after a three-minute verbal 
distraction time. He was correct in four out 
of five trials and was able to narrow down 
his choice confidently on the fifth trial to 
two drawings, one of which was correct. He 
was spatially oriented on the neurology 
ward, despite his profound loss of verbal 


recent memory. He could also. visually 
recognize his ward physicians, although he 
did not remember their rames. . 

CT Scan.—A thin-section CT scan was 
done on Sept 27, 1978 (Fig 2). A deep left 
occipital lobe infarction that also involved 
the anterior medial occipital cortex and a 
small area in the anterior hal? and all of the 
posterior half of the left medial temporal 
lobe was observed. 

Prior to diseharge, on July 31, the patient 
still manifested a dense r:ght homonymous 
hemianopsia without maeular sparing but 
had regained a good dea! of verbal recent 
memory. He was oriented to time and 
place, knew some current events, and, with 
cueing, could remember most of a short 
story after a three-minute verbal distrac- 
tion. In addition, he ne lcnger demon- 
strated any tactile recent memory distur- 
bance in his right hand. On reexamination 
in September 1978, he st:ll had mild prob- 
lems with verbal recent memory, but it had 
clearly improved from the last examina- 
tion. The dense right homonymous hemia- 
nopsia was unchanged. 


As in case 2, the hemianopic deficit 
precluded testing visual recent memo- 
ry in the affected (right) field. This 
time, however, the lesion involved the 
left hemisphere and tae patient was 
found to have a right tactile recent 
memory loss with a profeund distur- 
bance of verbal recent memory and 
preservation of nonverbal auditory 
recent memory. In tkis patient the 
loss of verbal, but not nonverbal, audi- 
tory recent memory is consistent with 
the current concept that appreciation 
of melodies in nonmusicians seems to 
be a dominant function of the right 
hemisphere,’ while prepositional lan- 
guage is a dominant function of the 
left hemisphere. As might be expected 
in a unilateral medial temporal lobe 
infarction,** the recent memory dis- 
turbances were transient and frac- 
tional. 

Another important observation in’ 
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Fig 3.—Computerized tomography scan (case 2). Infarction involves deep left occipital 
lobe, left anterior medial occipital cortex, posterior half of left medial temporal lobe, and 
small area in anterior left medial temporal lobe. Arrowheads help define extent of 
lesion. 


this patient was that tactile recent 
memory fully resolved before the ver- 
bal recent memory disturbance 
cleared. Therefore, one should not 
necessarily assume that the different 
components of a multimodal or a frac- 
tional recent memory disorder will 
resolve in unison. Perhaps this is the 
reason why Paterson and Zangwill 
were not able to correlate the resolu- 
tion of their patients’ posttraumatic 
recent memory disturbance, docu- 
mented only by verbal means, with 
their patients’ resolution of spatial 
disorientation. Since I have presented 
evidence in a previous article’ that 
spatial disorientation in patients with 
multimodal recent memory loss proba- 
bly results from their visual recent 
memory disturbance, it is of great 
interest that this patient (case 3), 
whose visual recent memory was 
intact, never displayed spatial disori- 
entation, despite a profound verbal 
recent memory loss. 

Case 4.—A 40-year-old man was admit- 
ted to Parkland Memorial Hospital on May 
3, 1977. Three weeks prior to admission he 
had had several major motor seizures, fol- 
lowed by severe headaches and progressive 
confusion with mild anomia. A CT scan 
demonstrated an edematous, partially cys- 
tic lesion in the left temporal lebe that 
shifted the midline structures to the right. 
He was subsequently placed on a regimen 
of steroids in preparation for craniotomy. 

On neurological examination two days 
after admission the patient was alert, 
awake, and fully cooperative. Immediate 
recall was reduced to five numbers for- 
ward. Recent and remote memory, tested 
verbally, were intact. Interpretation of 
' proverbs, insight into illness, affect, right/ 
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left orientation, calculations, facial recog- 
nition, and constructions were normal. He 
evidenced no spatial disorientation on the 
ward and his geographic knowledge was 
intact. Language evaluation revealed only 
a mild anomia. No ideomotor apraxia was 
present. His cranial nerve, motor, sensory, 
reflex, station, and gait examinations were 
normal. 

Special Tests and Observations.—The pa- 
tient's tactile recent memory was tested 
through separate trials in both the right 
and left hands; he made no errors on this 
task. Visual recent memory was tested in 
the right and left visual fields via tachis- 
toscopie presentation; again, the patient 
demonstrated no deficits. Nonverbal audi- 
tory recent memory, tested with melodies 
and noises, was also normal. 

On Mav 6 he underwent left anterior 
temporal lobectomy; the mass proved to be 
a glioblastoma multi?orme. Postoperative- 
ly the patient did extremely well. When 
examined one week later, he had no neuro- 
logical deficits. The problems with imme- 
diate recall and anomia had completely 
resolved. Furthermore, he had no deficits 
on retesting tactile. visual, verbal, and 
nonverbal auditory, recent memories. 


This patient is included in the case 
reports to illustrate that a slowly pro- 
gressive lesion, in contrast to an acute 
lesion, involving a medial temporal 
lobe may not give rise to a fractional 
disorder of recent memory. By the 
time this patient underwent surgical 
removal of his tumorous left temporal 
lobe, his left hemisphere must have 
had time to develop sufficient access 
to his right medial temporal lobe, 
otherwise a fractional disorder of 
recent memory should have occurred 
(see “Comment” for clarification of 
this point). 


COMMENT 


To my knowledge, the patients 
described in this report with unilater- 
al loss of tactile recent memory estab- 
lish for the first time that fractional 
disorders of recent memory can exist 
in man. Although these patients are 
unique in the clinical literature, I do 
not think they are necessarily rare. 
Since infarctions involving the poste- 
rior cerebral artery comprise approxi- 
mately 3% of occlusive strokes," if one 
carefully screens for tactile recent 
memory in patients with posterior 
cerebral artery infarctions, fractional 
disorders of recent memorv should be 
readily encountered. 

The technique of examining pa- 
tients for tactile recent memory loss is 
straightforward and has been pre- 
sented in detail in the ease reports. 
Relatively nonverbalizable objects 
should be used so as to force the 
patient to make his choice based on 
tactile features alone (Fig 1). If the 
patient can easily verbalize or even 
name the test object, then he might 
use verbal rather than tactile recent 
memory to correctly select the object. 
Consequently, a disturbance of tactile 
recent memory could be missed. To 
establish that a patient has a loss of 
tactile recent memory, it must be 
shown that he has (1) no primary 
problem with tactile perception, (2) no 
aphasic disturbance that could inter- 
fere with testing, (3) normal tactile 
immediate recall, and (4) normal tac- 
tile remote memory. If one can show 
that the patient also has a retrograde 
tactile amnesia, the syndrome would 
be complete. Unless there are excep- 
tional circumstances, however, I doubt 
that this phenomenon will be ob- 
served. 

The lesions encountered on CT scan 
in cases 2 and 3 involved the right and 
left medial temporal lobes, respective- 
ly. These areas of the brain are tradi- 
tionally associated with recent memo- 
ry function,’ whereas the patients 
with isolated loss of visual recent 
memory described in the previous 
report’ had bilateral lesions that did 
not involve the medial temporal lobes. 
To understand why fractional distur- 
bances of recent memory occur, the 
reasoning put forth by Geschwind and 
Fusillo* concerning the (verbal) recent 
memory loss observed in their patient 
with a left medial temporal lobe 
infarction is of relevance. Thev rea- 
soned that the cortical areas involved 
with propositional language, a strong- 
ly dominant function of the left hemi- 
sphere, would preferentially connect 
to the left medial temporal lobe. Thus 
a (verbal) recent memory loss occurred 
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Fig 4.—leeatzed i ustration showing presumed anatomical routes taken by auditory, 
somatosensmry, and visual information when coursing to medial temporal lobes in man. 
Sensory nfc™mation processed within hemisphere preferentially connects to ipsilateral 
medial temperal lobe (solid black arrows). Ipsilateral hemisphere also has weak commis- 
sura cosneetions open dashed arrows) to opposite medial temporal lobe. Following 
med al tempore! lobe infarction, these weak commissural connections eventually allow the 
lesioned 1em sphere to once again access neuronal systems involved with recent memory 
functions (se references 9 through 13 for direct anatomical and behavioral evidence for 
above smera in monkey). Key to Figure is as follows: S, somesthetic cortex; A, auditory 
cortex; V visual cortex; MT, medial temporal lobe. 


beczuse the lamzuage cortices had tactile recent memory loss and might 
heen dearmed of the neuronal struc-- also cause a recent memory distur- 
tures they normally connect to for bance for the postulated dominant 
recent merry functions. The (verbal) ^ auditory functions of the right hemi- 
recent nemery loss was transient sphere, eg, the perceptions of music 
because the cortical areas involved and the prosodic elements of spoken 
with laagtage eventually strength- language.* Although it was not 
ened their commissural connections, observed in this series of patients, one 
either thrcigh the callosum or the can infer that a contralateral distur- 
anterior commissure, and gained ac- bance of hemivisual recent memory 
cess to the right medial temporal might also occur following an acute 
lobe. medial temporal lobe lesion. Whether 
If Geschs- nd and Fusillo’s thesis is fractional disorders of recent memory 
correct, th-n it would follow from involving hemivisual, melodic, or pro- 
these case= with unilateral losses of sodice processing exist remains to be 
tactile rece: memory that somesthet- discovered. If we now turn to animal 
ie, zuditorv. and by inference, visual studies, there is some direct anatomi- 
information being processed within a cal and behavioral evidence to support 
hemispbere woud preferentially con- the proposed mechanism of fraction- 
neci to the psilateral medial temporal al recent memory loss observed in 
lobe (Fiz £. Therefore, an acute left man. 
mecial t2meral cbe lesion gives rise Much of the work defining the role 
to aright tictile css of recent memo- of the temporal lobes and the cerebral 
ry, m additon to a verbal recent mem- commissures in recent memory has 
ery loss. Ar acute might medial tempo- been studied in the visual system of 
ral lobe le on gives rise to a left monkey, but a number of publica- 
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tions™- indicate that similar observa- 
tions hold true for the somatosensory 
system. The reports by Mishkin* and 
co-workers have been the most de- 
tailed. In their experiments, lesions 
were made in three stages: unilateral 
inferotemporal ablation, followed by 
contralateral occipital lobectomy, and 
finally division of the zorpus callosum. 
After unilateral inferotemporal le- 
sions, the monkeys could easily re- 
learn a previously taught visual dis- 
crimination. Following contralateral 
occipital lobectomy, however, the 
monkeys were found to have marked 
impairment in relearning the recently 
taught visual discrimination. This 
observation was interpreted by Mish- 
kin* and co-workers -o indicate that 
the preserved striate and contralater- 
al inferotemporal connections were 
not very well integrated when com- 
pared with the ipsilateral striate-in- 
ferotemporal connections (also shown 
by Ettlinger"). When these animals 
were retested just prior to callosal 
section, their ability to relearn the 
recently taught visual discrimination 
was found to be as good as in the 
controls. This suggested that the 
crossed striate-inferotemporal con- 
nections could be strengthened in 
time to allow the monkey to regain 
normal visual learning capacity in the 
preserved hemifield. After callosal 
section, however, these animals could 
not relearn the recently taught visual 
discrimination, which offered proof 
that the corpus callosum was the route 
used for getting visual information 
into the contralateral inferotemporal 
cortex and, hence, into the medial 
temporal lobe. Althouzh Mishkin* and 
Mishkin and Pribram'** have reported 
that a unilateral temporal lobectomy 
or a unilateral ventrohippocampal or 
inferotemporal ablation does not re- 
sult in visual learnirg deficits, they 
did not test their animals tachistosco- 
pically in the right and left visual 
fields for a possible (contralateral) 
hemivisual recent memory distur- 
bance. 

The publications by Semmes et al," 
Deuel et al,’* and Keating and Horel’ 
shed some light on the anatomical 
substrates of tactile learning in mon- 
keys. Semmes et al” have established 
that monkeys undergoing unilateral 
temporal lobectomy and division of 
the cerebral commissures manifest 
profound difficulties -n learning new 
tactile discriminations in the hand . 
contralateral to the lobectomy. In a 
follow-up study by Deuel et al, it was 
found that unilateral temporal lobec- 
tomy alone did not produce a contra- . 
lateral deficit in learning new tactile 
discriminations. However, they tested 
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their monkeys four weeks after lobec- 
tomy, and it is quite possible that the 
experimenters missed a transient tac- 
tile recent memory disturbance. In the 
experiments done by Keating and 
Horel,? tactile testing in lesioned 
monkeys was started the day after 
surgery. Three of the monkeys under- 
went unilateral temporal lobectomy 
and were tested for retention of a 
previously overlearned tactile discrim- 
ination task in the contralateral hand. 
Except for a moderate loss of per- 
formance in one animal, the other two 
had fully retained the task. As dis- 


cussed by the authors in another sec- 


tion of their publication, retention of a 
previously learned discrimination 
task, especially when extensive preop- 
erative training has been done, is 
often unaffected by temporal lobe 
lesions, while the ability to learn a 
novel discrimination task may be 
severely compromised.'* (Presumably, 
this dichotomy occurs because over- 
learned discriminations involve re- 
mote memory functions, whereas tem- 
poral lobe lesions cause deficits in 
recent memory functions.'* Since 
Keating and Horel did not test for 
novel tactile discrimination learning 
in their monkeys with unilateral tem- 
poral lobectomies, the question of 
whether a transient contralateral loss 
of tactile recent memory could occur 
in monkey as it does in man remains 
unanswered. Nevertheless, the above 
experiments lend anatomical and be- 
havioral support to the thesis pro- 
posed in this report concerning the 
mechanism for, and the recovery 
from, fractional disorders of recent 
memory that follow acute unilateral 
lesions of the medial temporal lobe in 
man. 

The last point I wish to discuss 
concerns some observations made by 
Bogen'" regarding a patient (first 
illustrative case) who underwent cere- 
bral commissurotomy for the control 
of seizures at age 27. The patient had 
suffered from severe convulsions 
since age 12, with numerous EEGs 
demonstrating disorganization over 
both hemispheres but maximum disor- 
ganization over the left temporal 
region. After surgery, besides having 
transient mutism and other expected 
commissural deficits, he was discov- 
ered to have a profound loss of recent 
memory (tested verbally). Although 
tactile and visual recent memory were 
not tested, it was noted that the 
patient could visually recognize his 
physician even though he could not 
remember his name. I believe the 
recent memory disorder following 
commissurotomy in this patient can 
be explained if one assumption is 
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allowed—the seizure disorder was 


caused by a long-standing left medial 
temporal lobe lesicn. This is a reason- 
able assumption, in view of the pre- 
dominant left temporal disorganiza- 
tion seen on EEG and the data pub- 
lished by Falconer et al? concerning 
the high incidence cf lesions found in 
the temporal lobes of "temporal lobe" 
epilepties who have undergone lobec- 
tomy for seizure control. If this were 
the case, then Bogen's patient might 
have been forced to rely exclusively on 
his right medial temporal lobe for 
recent memory functions. Since the 
postoperative commissural deficits 
confirmed that propositional lan- 
guage was predominantly a function 
of his left hemisphere, cerebral com- 
missurotomy probably caused his lan- 
guage areas in the left hemisphere to 
become disconnected from his right 
medial temporal lobe, which precipi- 
tated a profound loss of verbal recent 
memory. Whether this patient dis- 
played a right tactile recent memory 
loss or a right hemivisual recent mem- 
ory loss is not known. Nevertheless, 
the phenomena observed in this 
patient following commissurotomy 
can be readily explained by the mech- 
anisms proposed in this discussion 
regarding the cerebral commissures 
and recovery from fractional recent 
memory disturbances. 


CONCLUSION 


The patients described in this 
report illustrate and establish that 
fractional disorders of recent memory 
can exist in man. The underlying ana- 
tomical denominator in all three cases 
was an acute unilateral lesion of 
medial temporal lobe. Presumably, 
this caused the ips:lateral sensory cor- 
tices to become deprived of their 
normal access to brain areas necessary 
for recent memory function, and frac- 
tional disorders ef recent memory 
resulted. The critieal role of the cere- 
bral commissures in allowing recovery 
from fractional recent memory distur- 
bances has been explored. Although 
not encountered in this series of 
patients, an appropriate unilateral 
lesion not involvirg medial temporal 


= lobe might also give rise to a fraction- 


al disorder of recent memory by pro- 
ducing a disconnection between the 
ipsilateral visual, auditory, or somato- 
sensory cortices and the ipsilateral 
medial temporal lobe. Whether the 
theses put forth in these two reports 
concerning the anatomical substrates 
of sensory specific and fraction disor- 
ders of recent memory will stand the 
test of time depends on further clini- 
copathologie correlations in both man 
and monkey. 


I thank Norman Geschwind, MD, Roger Rosen- 
berg, MD, and Stephanie Ross, MS, for their 
critical and constructive review of the manu- 
script; Gary Tunell, MD, and Stephen Busby, MD, 
for bringing my attention to cases 1 and 3, 
respectively; Jan Diehl, MD, for his assistance in 
interpreting the CT scans; and Denise Wernet 
for patiently typing and retyping the manu- 
script. 


References 


1. Ross ED: Sensory-specific and fractional 
disorders of recent memory in man: I. Isolated 
loss of visual recent memory. Arch Neurol 
37:197-200, 1980. 

2. Bever TG, Chiarello RJ: Cerebral dominance 
in musicians and nonmusicians. Science 185:537- 
539, 1974. 

3. Geschwind N, Fusillo M: Color naming defi- 
cits in association with alexia. Arch Neurol 
15:137-146, 1966. 

4. Benson DF, Marsden CD, Meadows JC: The 
amnesic syndrome of posterior cerebral artery 
occlusion. Acta Neurol Scand 50:133-145, 1974. 

5. Paterson A, Zangwill OL: Recovery of spa- 
tial orientation in the posttraumatic confusional 
state. Brain 61:54-68, 1944. 

6. Carter AB: Clinical aspects of cerebral 
infarction, in Vinken PJ, Bruyn GW (eds): Hand- 
book of Clinical Neurology. Amsterdam, North- 
Holland Publishing Co, 1972, pp 292-326. 

7. Milner B: Amnesia fcllowing operation on 
the temporal lobes, in Whitty CWM, Zangwill OL 
(eds): Amnesia. London, Butterworth and Co 
Ltd, 1966, pp 109-135. 

8. Ross ED, Mesulam M-M: Dominant lan- 
guage functions of the rig^t hemisphere? Proso- 
dy and emotional gesturing. Arch Neurol 36:144- 
148, 1979. 

9. Mishkin M: Visual mechanisms beyond the 
striate cortex, in Russell RW (ed): Frontiers in 
Physiological Psychology. New York, Academic 
Press Inc, 1966, pp 93-119. 

10. Gazzaniga MS: Interhemispheric communi- 
cation of visual learning. Neuropsychologia 4:183- 
189, 1966. 

11. Semmes J, Mishkin M, Deuel R: Somesthet- 
ic discrimination learning after partial nonsenso- 
rimotor lesions in the monkey. Cortex 5:331-350, 
1969. 

12. Deuel RK, Mishkin M, Semmes J: Interac- 
tion between the hemispheres in unimanual 
somesthetic learning. Exp Neurol 30:123-138, 
1971. 

13. Keating EG, Horel JA: Somatosensory 
deficit produced by parietal-temporal cortical 
disconnection in the monkey. Exp Neurol 33:547- 
565, 1971. 

14. Ettlinger G: Visual discrimination follow- 
ing successive temporal ablations in monkeys. 
Brain 82:232-250, 1959. 

15. Mishkin M, Pribram KH: Visual diserimi- 
nation performance following partial ablations of 
the temporal lobe: I. Ventral vs lateral. J Comp 
Physiol Psychol 47:14-20, 1954. 

16. Chow KL, Survis J: Retention of over- 
learned visual habit after temporal cortical abla- 
tion in monkey. Arch Neurol Psychiatry 19:640- 
646, 1958. 

17. Stepien LS, Cordeau JP, Rasmussen T: The 
effect of temporal lobe and hippocampal lesions 
on auditory and visual recent memory in mon- 
keys. Brain 83:470-489, 1969. 

18. Dean P, Weiskrantz L: Loss of preopera- 
tive habits in Rhesus monkeys with inferotempo- 
ral lesions: Recognition failure or re-learning 
deficit? Neuropsychologia 12:299-311, 1974. 

19. Bogen JE: Linguistic performance in the 
short-term following cerebral commissurotomy, 
in Whitaker H, Whitaker HA (eds): Studies in 
Neurolinguistics. New York, Academic Press 
Inc, 1976, vol 2, pp 193-224. 

20. Falconer MA, Serafetinides, Corsellis JAN: 
Etiology and pathogenesis of temporal lobe epi- 
lepsy. Arch Neurol 10:233-248, 1964. 


Tactile Recent Memory Loss—Ross 


Echoeardiographic Evaluation of Cardiac Abnormalities 
in Duehenne’s Dystrophy and Myotonic Muscular Dystrophy 


Wiliam 7. eeves, MD; Robert Griggs, MD; Navin C. Nanda, MD; Kenneth Thomson, MD; Raymond Gramiak, MD 


* Routine echocarciographic examina- 
tioms were performed on 53 individuals 
with muscalar dystrophy (29 with myo- 
tosic mssa:sr dystrophy [MMD] and 24 
with Dueheme’s dystrophy [DD]). Five of 
29:17% with MMD and six of 24 (25%) 
wit DD hei typical mitral valve prolapse 
evicenced by echocardiography: All pa- 
tients wth DD and mitral valve prolapse 
had severe thoracic skeletal deformities, 
white nene with MMD and mitral valve 
nro apse kad suca abnormalities. Other 


ecnocarlicorapnic parameters analyzed . 


includee the fractional shortening of the 
ief venfice (%45, excursions of the left 
ventricuxarposteso- wall (LVPW) and the 
ventricular septum, pre-ejection period/ 
left ventricular ejection time ratios (PEP/ 
LWET), and thickmess of the LVPW and 
ventricular sepium. Abnormal prolonga- 
tier of tne PEP ALVET ratio and increased 
thicknesses of the LVPW and ventricular 
sertum wee ncted in some individuals in 
the MND group. Decreased %AS with 
diminishec excursion and diastolic veloc- 
ity of the UWPW were noted in some with 
DD 
{Arch Neurol 37-273-277, 1980) 
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T. eft ventricular dysfunction has 

been reported in individuals with 
myotonic muscular dystrophy (MMD) 
and Duchenne’s dystrophy (DD). 
Left ventricular studies utilizing M- 
mode echocardiography have proved 
valuable in the noninvasive assess- 
ment of left ventricular function.** 
Systolic time intervals derived con- 
ventionally from simultaneous record- 
ings of the carotid pulse and the ECG 
have also been useful in the evaluation 
of left ventricular function.'* These 
intervals can also be conveniently and 
accurately derived from  echocar- 
diographic recordings of the aortic 
root" A study from our laboratory 
has reported mitral valve prolapse by 
echocardiography in a large number 
of individuals from a single family, all 
but one of whom had MMD.” 

For these reasons, we have chosen 
to use echocardiography to evaluate 
left ventricular function and the 
mitral valve in individuals with either 
MMD or DD. 
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PATIENTS AND METHODS 


All patients were from the Neuromuscu- 
lar Disease Clinic of the University of 
Rochester (NY). None had systemic hyper- 
tension, clinical coronary artery disease, or 
a history of excessive a cohol ingestion. 


Duchenne's Dystrophy 


Of the 24 patients with DD (all male; 
mean age, 11 years; range, 4 to 19 years), 
there were six definite, nine probable, and 
nine benign. Patients referred to as having 
definite DD had the characteristic clinical 
picture’ and a positive family history 
consistent only with X-linked recessive 
inheritance. Patients with probable DD 
had either a negative family history or a 
family history positive only in male 
siblings but had clinical as well as biopsy" 
evidence of DD. Patients referred to as 
having benign DD had the characteristic 
clinical picture"? as well as a positive family 
history consistent only with X-linked 
recessive inheritance. All benign patients 
were ambulatory until at least age 15, 
except for one patient, age 9, who had two 
siblings who were ambulatory past age 
15. 


Myotonic Muscular Dystrophy 


There were 29 individuals with MMD (24 
adults—12 male and 12 female; mean age, 
37 years; range, 21 to 52 years: five juvenile 
patients—two male and three female; mean 
age, 17 years; range, 13 to 20 years). All of 
these individuals were unrelated to the 
previously reported family with MMD and 
mitral valve prolapse.’ The diagnosis was 
based on a positive autosomal dominant 
family history, the presenee of detectable 
weakness, clinical and electromyographic 
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Fig 1.—Illustration of technique used to 
measure pre-ejection period and left 
ventricular ejection time from aortic root 
echocardiogram. AV indicates aortic 
valve; PEP, pre-ejection period; LVET, left 
ventricular ejection time. 


evidence of myotonia, and cataracts. (In 
one patient, clinical evidence of myotonia 
was equivocal, but cataracts, frontal bald- 
ing, and electromyographic signs of myo- 
tonia were present, and two of his children 
had overt myotonic dystrophy.) 

Three separate control groups of similar 
ages were used for comparing normal echo- 
cardiographic parameters with adult and 
juvenile MMD and DD patients. No control 
group subject had clinical evidence of heart 
disease. 

M-mode echocardiographic studies per- 
formed in the standard manner were 
obtained in all individuals with a commer- 


cially available echograph and a 2.25-mHz 


transducer. Continuous. records were ob- 
tained at 125 mm/s on 35-mm film using a 
slave oscilloscope and a record camera. 


Echo Parameters Studied 


Percentage of Left Ventricular Dimension 
Shortening (%AS)*.— 


%AS = (Dp — Ds/ Dp) x 100 


The left ventricular diastolic dimension 
(D,) measured in millimeters was the 
perpendieular distance between the left 
septal and left ventricular posterior wall 
endocardial surfaces measured at the 
R-wave peak of a simultaneously recorded 
ECG. The left ventricular systolic dimen- 
sion (Ds) was measured in millimeters as 
the shortest perpendicular distance be- 
tween the endocardial surfaces of the left 
side of the ventricular septum and the left 
ventricular posterior wall during systole. 

Excursion of the Ventricular Septum and 
Left Ventricular Posterior Wall.—These™ 
were measured in millimeters as the maxi- 
mum perpendicular distance from the dias- 
tolic endocardial surface of the ventricular 
septum and left ventricular posterior wall 
to the level of their maximal systolic excur- 
sions. 

The Systolic Time Interval Ratio (PEP/ 
LVET).—Pre-ejection period (PEP) mea- 
sured in milliseconds was the interval from 
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Posterior Wall 
Thickness, mm 


Excursion 


Ventricular septal 
Thickness, mm 


Excursion 
%AST 
PEP/LVET$ 


6-8 (10)* 
6-12 (7) 






6-10 (7) 










0.30-0.41 (7) 
0.23-0.45|| (9) 





Table 1.—Echocardiographic Results in Duchenne's Dystrophy 


Patients 
——. 























Normal Subjects 
—————— 


Range Mean 





















7.1 6- 9 (12) 7.2 NS} 
8.0 7-16 (12) 














0.36 30-52 0.42 P< OS 
0.32 0.25-0.36 0.29 NS 





*Numbers in parentheses represent number of patients. 


TNS, no significance at .05 level. 
196AS, fractional shortening of left ventricle. 


§PEP/LVET, pre-ejection period/left ventricular ejection time. 


||Includes only one value > 0.36. 


Table 2.—Myotonic Muscular Dystrophy 


Patients 
——————————— 


Posterior wall 
Thickness 


Excursion 


Ventricular septal 
Thickness 


Excursion 


7-14 (19)* 
8-15 (19) 


7-20 (19) 
7-12 (19) 


Normal Subjects 
eo - leo OO 
Range Mean 


6-10 (15) 
8-20 (15) 


7-11 (15) 


8.4 6-13 (15) 8.3 NS 
NS 


%AST 29-61 (19) 0.41 0.28-0.60 (15) 0.39 


PEP/LVET$ 0.26-0.42 (10) 


0.35 0.20-0.40 (15) 0.29 


P=. 05 


Juvenile 


Posterior wall 
Thickness 


Excursion 


Ventricular septal 
Thickness 


Excursion 
%AS 31-52 (5) 
PEP/LVET 0.24-0.41 (3) 


7-12 (5) 





9.0 6- 9 (11) 


7-17 (11) 


7-11 (11) 


8.3 5-10 (11) 7.0 | NS 
0.41 28-50 (11) 0.32 NS 
0.36 0.23-0.35 (11) 0.28 


P< 05 


*Numbers in parentheses represent number of patients. 


TNS indicates not significant at the .05 level. 


196AS indicates fractional shortening of left ventricle. 
§PEP/LVET indicates pre-ejection period/left ventricular ejection time. 


the onset of the Q wave of the ECG to the 


- point of opening of the aortic valve on the 


echogram (Fig 1). Left ventricular ejection 
time (LVET) measured in milliseconds was 
the interval from the opening to the closing 
of the aortic valve on the ecehogram.*" 

Ventricular Septal Thickness.—This was 
measured in millimeters as the distance 
between the right and left endocardial 
surfaces of the ventricular septum at the 
time of the R-wave peak from a simulta- 
neously recorded ECG.” 

Left Ventricular Posterior Wall Thick- 
ness.—This was measured in millimeters 
as the distance from left ventricular endo- 
cardial to epicardial surfaces at the time of 
the R-wave peak from a simultaneously 
reported ECG.'* 

Mitral valve prolapse by echocardiogra- 
phy was diagnosed by either an abrupt 
steplike posterior motion of the mitral 
valve in middle to late systole or a 
hammock-like systolic segment in which its 
posterior displacement was greater than 2 
mm below a line connecting the C and D 
points of the mitral echogram." Recording 


the systolic segment of the mitral valve 
with inferior transducer angulation, par- 
tieularly from high interspaces, has been 
reported to produce false-positive diag- 
noses of mitral valve prolapse.'*'* Care was 
taken to prevent this possibility in this 
investigation. 

Phonocardiograms were obtained in six 
of the 11 patients with mitral valve 
prolapse diagnosed by echocardiography. A 
multichannel recorder was used with 
microphones placed over the pulmonic area 
and left sternal border and subsequently 
over the aortic area and apex. Heart sounds 
recordings were made employing 50, 100, 
250, and 350 cps high-pass filters with 24 
DP per octave rolloff at a-paper speed ef 50 
or 100 mm/s. Simultaneous electrocardio- 
graphic tracings were obtained. Patients 
were examined in the supine and seated 
positions. 

The results of cardiac auscultation 
performed at the time of clinical evaluation 
at the Neuromuscular Disease Clinic were 
obtained in all patients. Standard 12-lead 
ECGs were reviewed in all cases. 
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Fig z.—M-mode ec^ocardiogram of left ventricle in individual with 
Ducnenre’s dystrophy. VS indicates ventricular septum; PW, 


posterior wall 
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Fig 3.—M-mode echocardiogram of mitral valve demonstrating 
holosystolic prolapse in individual with Duchenne's dystrophy. VS 


indicates ventricular septum; MV, mitral valve. 





Fic 4.—M-mcde 2caocardiogram of aortic root in individual with 
myctonic muscular dystrophy. AV indicates aortic valve. 


RESULTS 


The results are summarized in 


Tables | and 2 


Duchenne s Dystrophy 

Left ventricular dimensions were 
adequase fcr ana -ysis in seven individ- 
uals wich DD (F 2). The mean value 
for po&erier wal excursion was sig- 
nificantly dimirisked as compared 
wth nermal subjects, although indi- 
vidual values showed considerable 
overlap between the two groups (DD— 
6 to 12 mm; mean, 8 mm; normal 
subjects—7 to 1€ mm; mean, 12 mm; 
P= 0B. The maan value for WAS was 
decreased, ranging from 30% to 41% 
with a mean of 36% (normal range, 
30S tc 52%; mean, 42%; P< .05), 
al:hough imdividaal values were with- 
in the nermal range. Ventricular 
septal -hickness and maximal excur- 
sion showed no Significant differences 
as compared wth normal subjects. 
Postermr wall thicknesses were nor- 
mal in sen individuals, all of whom had 
characteristicall> prominent R waves 
ir their V, ECG lead. 

An additiona nine patients had 
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aortic root echoes adequate for obtain- 
ing PEP-LVET ratios. The mean 
PEP-LVET ratio did not differ signif- 
icantly from normal. However, in one 
individual with DD and mitral valve 
prolapse, an abnormal value of 0.45 
was noted. His echocardiographie left 
ventrieular dimension was not ade- 
quate for analysis. 

Mitral valve prolapse was present in 
six of the 24 (25%) male DD patients. 
None with prolapse were related. 
These six all exhibited a hammock- 
like systolic segment in which the 
posterior displacement was greater 
than 2 mm below a line connecting the 
C and D points of the mitral echogram 
(Fig 3). In addition, all six had signif- 
icant thoracie skeletal deformities. 
Three had pectus excavatum, and 
prominent scoliosis was present in 
three. 


Myotonic Muscular Dystrophy 


Echocardiographic left ventricular 
dimensions were adequate for analy- 
sis of all parameters in 24 patients 
with MMD (19 adult and five juve- 
nile). 


Fig 5.—M-mode echocardiogram of mitral valve demonstrating 
abrupt posterior motion in middle to late systole in individual with 
myotonic muscular dystrophy. VS indicates ventricular septum; 
MV, mitral valve. 


Mean posterior wall thickness was 
increased in 19 adults with MMD: 
range, 7 to 14 mm (two, > 10 mm); 
mean, 8.4 mm (normal range, 6 to 10 
mm; mean, 7.2 mm; P < .05) as well as 
in five juvenile patients: range, 7 to 
12 mm (two > 9 mm); mean, 9.0 mm 
(normal range, 6 to 9 mm; mean, 7.4 
mm; P < .05). Mean ventricular septal 
thickness was increased in the 19 
adults with MMD: range, 7 to 20 mm 
(four >11 mm); mean, 114 mm 
(normal range, 7 to 11 mm; mean, 8.5 
mm; P< .05). Only one individual 
with septal hypertrophy of 20 mm had 
a septal to left ventricular wall ratio 
greater than 13 (20 mm/l4 
mm = 1.4). However, simultaneous 
measurement of ventricular septum 
and left ventricular wall could not be 
accomplished due to technical factors. 
Therefore, asymmetric septal hyper- 
trophy could not be clearly verified. 
Ventricular septal thickness did not 
differ in the five juvenile patients 
with MMD. The %4S, and maximal 
posterior wall and ventricular septal 
excursions in both adult and juvenile 
groups showed no significant differ- 


Echocardiographic Evaluation—Reeves et al 275 


n 
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ences as compared with normal sub- 
jects. 

Aortic root echoes were adequate 
for the determination of PEP/LVET 
ratios in ten adult and three juvenile 
patients (Fig 4). The mean PEP/ 
LVET ratio was significantly in- 
creased in the adults: range, 0.26 to 
0.42 (two > 0.40); mean, 0.35 (normal 
range, 0.20 to 0.40; mean, 0.29; 
P< .05) as well as in the juvenile 
patients: range, 0.24 to 0.41 (one 
> ,95); mean, 0.36 (normal range, 0.23 
to 0.35, mean, 0.28; P — .05). 

Five of 29 unrelated individuals 
(three male; two female; 17%) with 
MMD had mitral valve prolapse as 
judged by echocardiographic criteria. 
Three had holosystolic sagging in 
which the posterior displacement was 
greater than 2 mm below a line 
connecting the C and D points of the 
mitral echogram. The remaining two 
patients had typical steplike posterior 
motion of the mitral valve in middle to 
late systole (Fig 5). None had thoracic 
skeletal deformities. 

None of the 11 patients with mitral 
valve prolapse diagnosed by echocar- 
diography had systolic clicks by aus- 
cultation of phonocardiography. A 
grade 2/6 high frequency decrescendo 
systolic murmur was recorded at the 
apex of one individual with MMD and 
mitral valve prolapse with holosystolic 


Sagging. 
COMMENT 


Initial attempts at noninvasive 
analysis of left ventricular function in 
patients with muscular dystrophy 
included two investigations using bal- 
listocardiography.'^^" The abnormali- 
ties noted were described as nonspe- 
cific, and indeed, ballistocardiography 
has not been accepted as an adequate 
tool for analysis of left ventricular 
function. 

In an echocardiographic study, Ko- 
vick et al” found depressed maximal 
systolic and diastolic left ventricular 
wall velocities in 22 patients with 
neuromuscular disease (eight had 
MMD and three had DD). In a recent 
investigation, Heymsfield et al? not- 
ed evidence of depressed left ventricu- 
lar function most prevalent in those in 
the later stage of DD. Vincent et al” 
used echocardiography to study left 
ventricular posterior wall thickness in 


nine patients with DD and character- 


istically prominent anterior forces in 
the V, ECG lead. He found end dias- 
tolie left ventricular wall thickness to 
be diminished in these patients, and 
thought that this information vali- 
dated pathologic findings of dimin- 
ished left ventricular posterior wall 


276 Arch Neurol—Vol 37, May 1980 


muscle thickness that had previously 
been proposed as an anatomic basis 
for the characteristic ECG pattern of 
DD. However, in our ten patients with 
DD and characteristic ECGs, left 
ventricular posterior wall thicknesses 
were normal. 

Kchocardiographic left ventricular 
dimensions were adequate for analy- 
sis in only a limited number of 
patients with DD. Severe thoracic 
skeletal deformities appeared respon- 
sible for these small numbers. While 
mean values for maximal amplitude of 
left ventricular posterior wall excur- 
sion and %AS were decreased in our 
patients with DD, considerable over- 
lap existed in individual cases. These 
echocardiographic abnormalities may 
reflect the myocardial atrophy of the 
posterior left ventricular wall that has 
been reported in these patients." 

Mean values for left ventricular 
posterior wall and ventricular septal 
thicknesses were increased in our 
group with MMD. No pathologic basis 
for these findings is known. Also, 
mean values for PEP-LVET ratios 
were prolonged when compared with 
age-matched normals. It is possible 
that these abnormalities reflect sub- 
clinical cardiomyopathy in these 
asymptomatic individuals. 

Previous investigators have shown 
an incidence of mitral valve prolapse 
in the normal population of approxi- 
mately 6.0% in female patients and 
0.5% in male patients"'* A prior 
study from this laboratory reported 
mitral valve prolapse by echocardiog- 
raphy in eight of ten members of a 
family, all of whom had clinical 
evidence of MMD." In the present 
investigation, 17% (three male, two 
female) with MMD and 25% (all male) 
with DD had mitral valve prolapse 
judged by echocardiographie criteria. 
Prior studies have documented an 
association between thoracie skeletal 
deformities and mitral valve prolapse 
in approximately 75% of cases.?*?" All 
six of our subjects with DD and mitral 
valve prolapse had thoracic skeletal 
deformities, while none with MMD 
and mitral valve prolapse had such 
skeletal deformities. 

Systolic clicks were not present in 
any of our patients with mitral valve 
prolapse, and only one had a murmur 
compatible with mitral regurgitation. 
Although it is well established that 
mitral valve prolapse may occur in the 
absence of systolic clicks or mur- 
murs,?'?* it was surprising that such a 
low incidence of these findings was 
noted in our cases of mitral valve 
prolapse. A low incidence of systolic 
clicks and mitral regurgitation has 


been reported in angiographically 
documented mitral valve prolapse in 
which the cause of the prolapse was 
thought to be due to abnormal papil- 
lary muscle and/or adjacent left 
ventricular wall function in the 
absence of redundant chordae tendi- 
neae or myxomatcus mitral valve 
leaflet tissue.**** Indeed, in one study 
of 30 patients with mitral valve 
prolapse secondary to coronary artery 
disease, none had systolic clicks or 
mitral regurgitation.” 

Experimental work has shown that 
signifieant papillary muscle dysfunc- 
tion does not necessarily cause mitral 
regurgitation.” Taylor et al," using 
cinephotography, showed in ten dogs 
studied after experimental inactiva- 
tion of the papillary muscle that the 
mitral valve leaflets had a greater 
degree of movement and bulged back 
into the left atrium during ventricular 
systole.” Six of these animals had no 
mitral incompetence at any time, and 
two had mitral incompetence that 
regressed. Recently, Isner and Rob- 
erts” have suggested that the relative 
redundancy of chordae tendinae is the 
primary morphologie substrate of a 
systolic click in mitral valve prolapse. 

These clinical and experimental 
studies suggest that anatomic pro- 
lapse may occur due to papillary 
muscle or left ventricular wall dys- 
funetion in the absence of systolic 
click or mitral regurgitation. Our 
cases of mitral valve prolapse may 
have a similar cause. Neither redun- 
dant chordae nor myxomatous mitral 
valve tissue has been reported in 
muscular dystrophy.*-***° Yet dys- 
trophy of a papillary muscle or the 
adjacent part of the myocardium has 
been thought to account for the mitral 
regurgitation in muscular dystro- 

We conclude that abnormalities of 
the left ventricle may be apparent by 
echocardiography in both DD and 
MMD, and that a significant number 
from both groups have mitral valve 
prolapse demonstrable by echocardi- 
ography. Recognition of mitral valve 
prolapse may be important in view of 
the potential for the development of 
serious arrhythmias*'** and bacterial 
endocarditis.**-*5 

Summer King, Audrey Weikel, Pandora Reese, 
and Brenda Brubaker provided secretarial assis- 


tance; Margaret Mecredy performed the statisti- 
cal analysis. 
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Unilateral Gunshot Wound of the Pons 


Clinical, Electrophysiologic, and Neuroradiologie Correlates 


Francois Boller, MD, Gary P. Jacobson, PhD 


e Following a gunshot wound to the 
face, a 17-year-old male patient experi- 
enced a right trigeminal and abducens 
paralysis, dysarthria, right-sided ataxia, 
left-sided weakness of the lower part of 
the face and limbs, and left-sided sensory 
loss from his neck down. Brainstem audi- 
tory evoked potentials showed a de- 


- creased P./P, amplitude ratio for left ear 


presentation, and inconsistent replication 
of P. and P, on the right and, to a lesser 
extent, on left ear click presentations. A 
computerized tomography scan showed 
right pontine atrophy. These findings 
point to a unilateral lesion of the right 


pons. 
(Arch Neurol 37:278-281, 1980) 


ew instances of isolated pontine 

lesions with survival have been 
described after closed head injuries’; 
even fewer have been reported after 
missile wounds? or other penetrating 
injury.* We describe a 17-year-old boy 
who, following a small caliber gunshot 
wound, showed signs suggestive of an 
isolated unilateral lesion of the right 
half of the pons. Neurophysiologic 
(brainstem auditory evoked potentials 
[BAEP]) and neuroradiologic (com- 
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puterized tomography [CT] scan) ex- 
aminations confirmed this localiza- 
tion. Cases of this type are of interest 
both because of their rarity and 
because they allow instructive infer- 
ences about the functional anatomy of 
the brainstem. 


REPORT OF A CASE 


A 17-year-old male patient was brought 
to a local hospital on Oct 4, 1976. Thirty 
minutes before, he had been hit by a 
.25-caliber bullet that entered on the left 
side of his nose. He remained conscious. He 
was restless and able to talk but dysarthric. 
He had a right sixth nerve paresis, a left 
hemiparesis, and a left extensor plantar 
reflex. There was ataxia of the right limbs. 
A skull x-ray film (Fig 1) showed a missile 
track extending from the left maxilla to 
the inferior part of the sphenoid sinus. The 
major bullet fragment was located near the 
right side of the occipital bone. 

On admission to Highland View Hospi- 
tal, Cleveland, six weeks later he was 
comfortable, pleasant, and alert. Mental 
status was normal. He was not aphasic and 
had no verbal memory loss. His speech was 
severely dysarthric. 

The sense of smell was present on both 
sides. Visual acuity in each eye was 20/30 
with correction. Fundi, visual fields, and 
pupils were normal. Extraocular move- 
ments of the left eye were normal, but the 
right eye was esotropic and could not be 
abducted beyond the midline. There was 
bilateral ocular dysmetria. Optokinetic 
nystagmus (OKN) was asymmetrical; the 
slow-phase smooth pursuit movements 
were abolished when the target stripes 
were moved toward the patient’s right. 
Opposite movement of the stripes produced 
normal OKN. There was no evidence of 
nystagmus either on primary gaze or on 


extreme positions of gaze. These findings 
were supported by electronystagmogra- 
phy. 

Sensation of touch, pain, and tempera- 
ture was decreased over the right side of 
the face but was normal on the left. He had 
very little sensation above his right eye, 
and his right corneal reflex was absent. 
There was some atrophy of the right 
temporal and masseter muscles; the jaw 
deviated to the right. Lateral motion to the 
left was weak. 

Facial movement was normal on the 
right, but there was clear-cut weakness of 
the lower left part of the face. Results of 
Weber and Rinne tests performed with a 
256-Hz tuning fork were normal. The 
speech was characterized by irregular ar- 
ticulatory breakdowns and by excess and 
unequal stress (“scanning speech”). There 
were prolonged phonemes and distorted 
vowels, characteristic of ataxic dysarthria.’ 
The palate was midline, and gag reflex was 
normal. Trapezius strength was decreased 
on the left. The tongue was normal. There 
was a 1+ jaw jerk. 

A left hemiparesis affected the upper - 
limb more than the lower limb, and distal 
segments more than proximal, so that he 
was completely unable to move his left 
wrist and fingers. He could move (with a 
strength of 2/5) his left ankle, but could not 
move his left toes. Tendon reflexes were 
increased on the left with a sustained 
clonus at the left wrist, patella, and ankle. 
There was an extensor plantar response on 
the left. He had a marked ataxia on 
finger-to-nose and on heel-to-shin on the 
right with dysmetria and rebound phenom- 
enon. The patient was unable to stand or 
walk without assistance. Touch, pain, 
temperature, position, and vibration were 
much decreased on the left side of the 
body. 

Conventional audiometry showed normal 
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hearirg ard speech Escrimination bilater- 
aly. Results «f immedance audiometry 
were normal Erain=em auditory evoked 
pctenzial audicmetr- was performed to 
assess the central aud:tory pathways. 

Stimulus presentation and data averag- 
ing were oregrammed with an averaged 
evoked petental system. The acoustic 
stimuli eorsi:te of unfiltered square pulse 
clicks (1252s) tiat we-e presented at a rate 
of 12:3/s. These signzds were routed to, and 
transducee by a muagnetically shielded 
audiometrme ea-phona-. 

The clicc stimuli were presented under 
monaural istering cenditions at an inten- 
sity level ef S€-3B hearing level (HL). If a 
replicable BAM wa. not obtained at the 
6(-dB HL. the signa intensity was syste- 
matically increased in 10-dB increments 
until a replieztle waveform was obtained 
or attenuxter limits were reached. The 
BAEP results for ca patient are illus- 
trated in Fig 2. A -eplicable BAEP was 
obtained enly st the $0-dB HL. This is an 
abnormal findmg i a patient who has 
bilaterally nerrzal hearing sensitivity. 

The lef «sr and right ear BAEPs 
revealed that four ill-defined positive 
pelarty waves vere »resent and replicable 
on left earclicicpres=ntations. These waves 
appezred reduced m amplitude. In addi- 
tion, only vawes P, and P, were present for 
right ear presented = ick stimuli. A more 
detaied analysis o these records was 
subsequer-lv undertaken. 

The BAEP r:terwave latencies as ana- 
lyzed accordime to current diagnostic crite- 
rm** were normal (ez, within 2 SD of the 
published date). Aralysis of the BAEP 
amplitude dats showed the P,/P, ampli- 
tude 7"atio-tc be 0.71 for left ear presenta- 
tions and varied betxeen 0.46 and 1.0 for 
right ear pre=ntatecns (normal, 1.60 to 
120). 

The amplitzie pzrameter is probably 
sensitive 0 ch=nges in neural synchrony 
oecurring im -he brainstem. A loss of 
srnekroncus astivity eccurring superior to 
the caudal pems (einth nerve origin of 
wave P.) haue causes fewer fibers to reach 
hgher beains-em  evels simultaneously 
(viz. infemo* eollicams or P, wave). The 
eect-ophrsielezic cerrelate of this event 
would be a reducti»n in the normal P, 
ampl tude This, the AEP amplitude data 
dsciesed a loss of synchronous activity 
originati at the evel of the superior 
ovary complez. 

A CT sean »erfezred on Sept 6, 1978 
(Fig 3), demonstrated a marked dilation of 
the fouch -entnr-le that was most 
proneunced im the -ight superior recess. 
The braimsiem anerior to the fourth 
ventricle martwularly the pons) was dimin- 
ishec in seze, Specially in its right half. A 
smal meallic fragment (presumably a 
bullez frarmert) wes seen in the anterior 
part and œ the rig of the fourth ventri- 
ce, ocated perhaps in the right middle 
cerebellar peduncle. The cisterna ambiens 
(*ig 3) was obaterated on the right. There 
was dilatisnx:? he ae weduct and of the rest 
of the ventrieular system. The findings 
vere interpresed as showing an atrophic 
process eompatible with posttraumatic 
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Fig 1.—Skull x-ray film showing metallic 
fragment at site of entry of bullet in left 
nasomaxillar area and main bullet frag- 
ment against occipital bone on right of 
midline. 


necrosis of the right side of the brainstem, 
particularly the pons. 

When last seen (October 1978, two years 
after the injury), there had only been slight 
improvement in his neurologic deficits, but 
speech was more intelligible and he could 
walk 30 m with a tripod cane and moderate 
assistanc” 


COMMENT 


Following a shot to his face, this 
patient showed functional impair- 
ment of the right fifth nerve, motor 
and sensory, and of the right part of 
the sixth nerve. The right seventh 
nerve was intact, but he had a left 
“central” seventh nerve weakness. He 
had ataxic dysarthria, left spastic 
hemiparesis, left hemianesthesia from 
his neck down, and right limb ataxia. 
The patient had experienced no disor- 
der of consciousness or breathing. 
Results of neurophysiologic and neu- 
roradiologic tests were compatible 
with a unilateral right pontine le- 
sion. 

This constellation of signs is best 
explained by a very discrete lesion of 
the right side of the pons. The bullet 
was a low-velocity missile"! that must 
have avoided most of the pontine 
tegmentum to explain survival with- 
out disordered consciousness, respira- 
tion, or blood pressure. 

It can be postulated (Fig 4) that the 
bullet followed a diagonal and ascend- 
ing course, entering the pons immedi- 
ately to the right of the midline and 
leaving the brainstem at a level corre- 
sponding to the cerebellar peduncles 
also on the right. The Table summa- 
rizes our patient's clinical signs and 





the anatomieal structures presumed to 
be responsible for them. 

The pattern of our pat.ent's weak- 
ness (involvement of the contralateral 
lower part of the face as well as arm 
and leg) is identi¢al to that found in 
the classical hemiplegias that follow 
hemispheric lesions. This is not at all 
uncommon in pontine lesions. Several 
authors (eg, Foix and dillemand") 
have commented on the difficulty in 
differential diagnosis between “clas- 
sieal hemiplegia" of hemispheric ori- 
gin and that due to pontine infarcts 
when there are no cther localizing 
signs such as impairment referable to 
cranial nerves VI and V, a gaze paral- 
ysis, ete, as is often the case in 
discrete vascular pontine lesions. 
Fisher” has provided detailed clinico- 
pathologic correlations in cases of this 
type. 

Of course, in our patient, a pontine 
localization was immediately appar- 
ent because of the ataxia and the 
prominent involvement of the fifth 
and sixth cranial nerves on the side of 
the lesion. Considering the intimate 
relationship between the sixth and 
seventh cranial nerves in the pons, we 
were at first surprised to find that 
this patient could have a clearcut 
abducens paralysis without an ipsilat- 
eral nuclear facial paralysis (as seen in 
Millard Gubler syndrome) and with, 
instead, a contralateral supranuclear 
facial paralysis. The sixth nerve may 
have been affected either in its intra- 
parenchymal portion near its exit 
from the brainstem, where it courses 
around the pyramidal tract near the 
midline in the ventral caudal portion 
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Normal 


Right Ear, 
80-dB 


Hearing Loss 


Left Ear, 
80-dB 
Hearing Loss 





Fig 2.—Brainstem auditory evoked poten- 
tials (BAEPs) of normal subject, that 
obtained from right ear, and that from left 
éar. The BAEP waveforms derived from 
left ear are replicable and of normal laten- 
cy. The BAEP derived from right and left 
ear click presentations reveal abnormal 
P./P, amplitude relationships. In addition, 
right ear BAEP P, appears to shift in 
latency and is not reproducible, and P, is 
irreplicable or absent entirely (right and 
left tracings are three superimposed 
traces, each representing mean of 2,000 
computer averages; click presentation 
level was 80 dB re: 0. dB normal hearing 
level for clicks). Signal amplification was 
x 10.* Filter band pass was 150 to 3,000 
Hz. 


of the pons or, perhaps more likely, 
after its exit from the brainstem on 
its way to the cavernous sinus. 
Krieg™ 2% has shown that in some 
subjects, part of the corticobulbar 
fibers (the so-called Pick’s bundle) 
descend in the brainstem as far down 
as the medullospinal junction and 
"...turn cephalad, thus reversing 
their direction completely, run up- 
wards...up to the facial nucleus." 
Injury of these recurrent fibers possi- 
bly explains why this patient, as well 
as others with lower  brainstem 
lesions, may show a contralateral 
supranuclear facial paralysis. 
Disruption of the corticocerebellar 
connections due to a lesion of the 
corticopontine fibers, of the pontine 
nuclei, or both easily explains our 
patient's ipsilateral ataxia and ataxic 
dysarthria.’ The ipsilateral sensory 
loss of his face and paralysis of masti- 
catory muscles were probably related 
to a lesion of the trigeminal nerve or 
pontine nucleus. Similarly, the con- 
tralateral sensory loss can be ex- 
plained by a lesion of the medial lem- 
niscus and the spinothalamic tract. 
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Fig 3.—Left, Computerized tomography scan at level of pons. There is dilation of fourth 
ventricle, most pronounced on right, atrophy of pons greater on right, and metallic 
fragment in right middle cerebellar peduncle. Right, Scan at level of mesencephalon 
shows obilteration of cisterna ambiens on right side. 


Cerebellar Peduncles: Superior 
Inferior 


Path of Bullet 


Spinal Trigeminal: 
Nucleus 
Tract 


Lateral Lemniscus 
Medial Lemniscus 





Facial Nerve 
Abducens Nucleus 
Abducens Nerve 


Superior Olive 


Pontine Nuclei 


Corticospinal Tract 


Fig 4.—Section of pons illustrates hypothetical bullet track on right side in relation to 


structures thought to have been affected. 


Summary of Neurologic Signs Found in the Patient and Anatomical Structures 
Presumably Responsible 


Clinical Sign 
Left facial weakness and hemiparesis 


Right ataxia, ataxic dysarthria, ocular 


dysmetria 
Left sensory loss from neck down 


Anatomica! Structures 

Right corticobulbar and corticospi- 
nal tract, recurrent fibers (‘‘Pick’s 
bundle") 

Right corticopontine fibers and/or 
pontine nuclei 

Right medial lemniscus and spino- 
thalamic tract 


Right lateral rectus paralysis Right sixth nerve 


Right sensory loss cf the face and pa- 
ralysis of masticatory muscles; loss 
of ipsilateral corneal reflex 


This "alternate" or crossed sensory 
pattern is a classical one in pontine 
lesions.'?-? 

An asymmetrical OKN has been 
produced by experimental unilateral 
brainstem lesions in the monkey.'* 
The precise anatomical pathways in- 
volved are uncertain. 

The BAEP indicated that while 





Trigeminal nerve and/or nuclei on 
the right 


brainstem conduction time (as re- 
flected in BAEP latency measures) 
was normal, neural synchrony (as 
reflected in absent, irreplicable, or 
reduced amplitude BAEP waveforms) 
appeared abnormal. Recent clinical 
evidence provided br Rosenhammer" 
and Nodar'* has suggested that brain- 
stem lesions that disrupt neural 
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synearony cause ebzracteristically ir- 
replicable BaEPs. The irreplicable 
and -ducec-emplitude BAEPs in our 
patiemt probably resulted from the 
decreased populatien of healthy neu- 
rons in the brainstem auditory path- 
way. The baeteral normal latency P, 
responses Fave indicated that func- 
tional damage frem the lesion oc- 
curred superier to the entrance of the 
eigh-31 nerve in the caudal pons. The 
irrerlicable or absent right ear P, and 
P. waveforms have indicated that the 


damaze oecumred ir the region of the’ 


superior olrvary ecmplex and was 
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most severe in the right side of the 
brainstem. The normal right-ear P, 
response probably occurred due to the 
convergence of ipsilateral and contra- 
lateral auditory fibers at the inferior 
colliculus. This appears to be the first 
time that BAEPs have been used to 
assess CNS function in strictly unilat- 
eral, discrete, pontine lesion. 

The computerized tomographic 
(CT) scan showed greater atrophy of 
the brainstem on the right, and oblit- 
eration of the cisterna ambiens on the 
same side. The relatively long interval 
between the trauma and the CT scan 
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Late EEG Findings and Clinical Status 
After Organic Mercury Poisoning 


Richard P. Brenner, MD, Russell D. Snyder, MD 


* The EEGs of four siblings with 
organic mercury poisoning were record- 
ed. The series of EEGs spanned two to 
eight years. Additional EEGs were ob- 
tained from an asymptomatic family mem- 
ber (the mother) who initially had elevated 
mercury levels. Various types of abnor- 
malities were noted in the tracings of the 
siblings, including epileptiform features 
and disturbances of background rhythms. 
The mother's EEGs were normal. The 


. degree of EEG change reflected the clini- 


cal state. In the two cases in which 
seizures were present, epileptiform activi- 
ty was seen. Both clinical severity and 
EEG abnormalities may correlate with 
age. 

(Arch Neurol 37:282-284, 1980) 


Although previous articles have re- 

ported neurological involvement 
with organic mercury poisoning, 
relatively little has been written about 
the EEG findings. This report con- 
cerns a nine-year follow-up of several 
family members who were accidental- 
ly poisoned in 1969 by an organic 
mercury fungicide and from whom 
EEG data were obtained. To our 


- knowledge, this is probably the only 
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family in the United States reported 
to have suffered from organic mercu- 
ry poisoning.” 


REPORT OF CASES 


In August 1969, a group of pigs were 
inadvertently fed seed grain that had been 
treated with a methylmercury fungicide. 
Beginning in September 1969, the meat 
from one of these pigs was consumed by a 
family of ten persons. In December 1969, 
three siblings from the family (ages 8, 13, 
and 20 years, cases 2, 3, and 4) had a 
neurological disorder characterized by 
ataxia, agitation, decreased visual acuity, 
and decreased consciousness. Mercury lev- 
els were elevated in the urine of the symp- 
tomatic family members as well as in the 
meat and grain.’ 

At the time this family began to 
consume the mercury-containing meat, the 
mother of the affected siblings was three 
months' pregnant. She was subsequently 
delivered of a male infant (case 1) at term. 
These cases have been reported in greater 
detail elsewhere.*^ 

Case 1.— The boy with prenatal mercury 
poisoning, now 9 years of age, was tremu- 
lous at birth, with a weak cry and poor 
color. By 6 months of age, he was having 
myoclonic jerks. His development has been 
severely delayed. At present, he shows no 
evidence of vision, but can hear loud noises. 
He has severe spastic quadriparesis and 
cannot sit or stand. He has no self-help 
skills. The myoclonic jerks continue to 
occur. For at least the last seven years, his 
neurological status has been stable. 

CasE 2.—The youngest of the children 
affected at the time of the outbreak is now 
17 years of age. She is blind and severely 
retarded and has spastic quadriparesis and 
no self-help skills. She seems to hear, and 
she makes some meaningful noises. Gener- 
alized major motor seizures occur approxi- 
mately once a month. 

Case 3.—This person is now 22 years of 





age. He has cortical blindness, with normal 
hearing and intellect. Choreoathetoid 
movements are present in the upper 
extremities and the tongue. A mild right 
hemiparesis is present. Position serse, two- 
point discrimination, and stereognosis are 
decreased. The movement disorder and 
sensory disabilities have made it impossi- 
ble for him to feed ordress himself. He has 
never had seizures. He attends a school for 
vocational rehabilitation. 

Case 4.—Now a 29-year-old woman, she is 
the oldest of the affected siblings. Her 
hearing and intellect are normal. She has 
constricted visual fields, slurred speech, 
mild choreathetosis and ataxia. She is able 
to care for herself and live alone. Seizures 
have not oceurred. 


METHODS 


A total of 20 EEGs were recorded on the 
four siblings: 14 on patient 1 and two each 
on the other three patients. An additional 
three recordings were obtained from the 
patients’ mother who, although she had 
elevated mercury levels while pregnant 
with patient 1, is asymptomatic. All record- 
ings, which were taken over periods of two 
to eight years, were 16-channel tracings 
with electrodes applied according to the 
international 10-20 system. Both referen- 
tial and bipolar montages were used. 


RESULTS 


Fourteen EEGs were obtained on 
the congenital case, the first of which 
was taken at 3 days of age. Alzhough 
the three recordings taken in the first 
two months of life were normal, all 
tracings since then have been ex- 
tremely abnormal. The EEGs have 
shown bilateral independent multifo- 
cal spikes, which are maximal in the 
posterior scalp regions (Fig 1, top and 
center), with occasional generalized 
spike and polyspike discharges (Fig 1, 


EEGs & Organic Mercury—Brenner & Snyder 


Fig ^.—Sever.! sleep EEG recordings of Fp,-F, IY enol 
patient 1 shewing various epileptiform 

abnormalities Top, Patient at 6 months of Fp.-F, 
ege. Center, Patient at 3 years of age. 


Bottom, Patient at 7 years, 8 months of F..C 
ege. 3" v3 AL toe anal ert aN ALG at 





bottom). Background rhythms have ia 
also been abnermal wth diffuse slow- C.P; Ppl Ss nnn fn Pets Mens A E mea NW 
ing and excessive high amplitude : 

| 


beża waves. Patients 2 through 4 had C.-P, [OPPO Soa aaa 
EEGs performed six and eight years ] 


after the peisoning, nd the record- Po 1 ov Ma EERI | 
ings have no chenged appreciably "Y ef ss Mdb." PPS Al wed 
during this time. 

in case 2, the main abnormality has P,-O, are IA Pan MÀ f pP PAS dl 


been the pres=nce of bilateral inde- 

peadent temporal spikes and sharp 

weves, particularly during sleep (Fig IT 100 uV 
2). Backgroune rhythms during wake- ls 

fumness showed variable frequencies, 

with no alpa activity. Moderate | 
amplitude bursts e? aetivity of 2 to 5 i 


Hz were seen cverthe left hemisphere Fp,-F, NUS FOL o a MEM 


and were maxima! over the temporal 


l 
3 region. ; ; F,C; Ww" e Pe Np mee n sS Aly I ir 
à Dase 3 showed diffuse slowing of 
background rhythm, usually of 6 to 7 C.P A nap cr femen Agenda Ie 
Hz, which was nenreactive to eye de. 
opening and ewe dosing. In addition, eM Arant A al d. 
bursts of theta actvity were present P,-0, SIN, LN \ A 
difusely, but -here were no epilepti- 


XM 
form abnormalities. Fp-F, e petes Peers oos 777 lie St 
Case 4 showed mild abnormalities 


consisting of bursts of activity of 4 to 
7 Hz im a generalized distribution. An 
alpha frequercy of & to 9 Hz was A 
present, and “here were no epilepti- C.P, ^ v 


form abnorma.ities. 
The EEGs +f the mother have all P.-0, f MIN VS [^el e sh 
been normal. This ineludes one per- | 


formed six weeks prior to the delivery 


of patient L, as well as subsequent LL 100 nv 
tracings; the last EEG was taken ls 
+ eight years after the poisoning. 
COMMENT 


Several studies have mentioned Fpit; 
EEG findings in cases of organic- 
mercury poisgning In one study of FpzF. 
Japanese children with Minamata dis- 


dues 
aren) | | 

ease; EEGs were per^ormed in 12 of FC; pon esee ^^ d i 
30 cases, and nine were abnormal. | | 
Several abnormalities were described, F.C, ig | | 
inelucing slowing posteriorly. Epilep- vi i I ! 
tiform abnormalities were not seen. | 
In many of the patients with Minama- CP. gef Suet A last perso 
ta disease, the abnermalities were 


present nearly ten years after poison- CaP; 4. be ot AE WA 
ing. In aneth=r study," nine of 17 


EEGs performed cn patients between P.-0, lA le Pe LAC 
"a the ages of 5 and H years were abnor- 
7 mal and showed principal slowing pos- | 
teriorly. Again, spikes were not P,-0, My tan Rad PIU PPSPNDHI Pg S 
described in any of these cases. 


In ene eerie of adults (in Minama- 
ta. Japan) with orgaric-mereury poi- | 120 pV 
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Fig 2.—Sleep EEG tracing of patient 2 at 16 
independent sharp waves. 


soning, nine of 13 EEGs were abnor- 
mal'' These abnormalities included 
slow waves, paroxysmal fast waves, or 
seizure discharges. However, in a 
series of 28 adults (in Niigata, Japan), 
no epileptiform features were pres- 


1. Kurland LT, Faro SN, Siedler H: Minamata - 


disease: The outbreak of a neurological disorder 
in Minamata, Japan, and its relationship to the 
ingestion of seafood contaminated by mercuric 
compounds. World Neurol 1:370-395, 1960. 

2. Bakir F, Damluji SF, Amin-Zaki L, et al: 
Methyl-mercury poisoning in Iraq. Science 
181:230-241, 1973. 

3. McAlpine D, Araki S: Minamata disease: 
Late effects of an unusual neurological disorder 
caused by contaminated fish. Arch Neurol 1:522- 
530, 1959. 

4. Rustam H, Hamdi T: Methyl-mercury 
poisoning in Iraq. Brain 97:499-510, 1974. 

5. Snyder RD: Congenital mercury poisoning. 
N Engl J Med 284:1014-1016, 1971. 

6. Snyder RD: The involuntary movements of 
chronic mercury poisoning. Arch Neurol 26:379- 


284 = Arch Neurol—Vol 37, May 1980 


years of age showing left temporal spikes and 


ent.^ Höök et al" reported two cases 
of organic-mercury intoxication, both 
of which showed EEG abnormalities 
that consisted of intermittent slow 
waves that were generalized in one 
case and focal in the other. Vroom and 


References 


381, 1972. 

7. Pierce PE, Thompson JF, Likosky WH, et al: 
Alkyl mercury poisoning in humans: Report of an 
outbreak. JAMA 220:1439-1442, 1972. 

8. Curley A, Sedlak VA, Girling EF, et al: 
Organie mercury identified as the cause of 
poisoning in humans and hogs. Science 172:65-67, 
1971. 

9. Harada Y: Infantile Minamata disease, in 
Study Group of Minamata Disease (eds): Mina- 
mata Disease. Japan, Kumamoto University, 
1968, pp 73-91. 

10. Tatetsu S, Harada M: Mental deficiency 
resulting from intoxication in the prenatal peri- 
od. Adv Neurol Sci 12:181-190, 1968. 

11. Tokuomi H: Minamata disease in human 
adults, in Study Group of Minamata Disease 
(eds): Minamata Disease. Japan, Kumamoto 


Greer'* described a series of patients 
with inorganic (mercury-vapor) intox- 
ication, which is generally less damag- 
ing neurologically than organic-mer- 
cury poisoning. Of :heir nine patients, 
those more severely disabled (five) 
showed EEG abnormalities, while four 
had normal tracings. The changes 
consisted primarily of diffuse slowing 
without spikes. 

In our series of patients, EEG 
abnormalities were seen in all four 
siblings with organic-mercury poison- 
ing. The most significant EEG abnor- 
malities were present in the youngest 
patients, who also had the more severe 
neurological dysfunction. Seizures oc- 
curred in these twc patients, and both 
had epileptiform abnormalities. Mild 
to moderate abnormalities were seen 
in the two older siblings. In the 
asymptomatic family member (the 
mother), the EEG was normal. Thus, 
the degree of EEG abnormality 
reflected the clinical picture. 

Both clinical severity and EEG 
abnormalities may correlate with age 
at the time of exposure. Although 
EEG changes have not been correlated 
with age and clinical severity in 
previous reports cf organic-mercury 
poisoning, studies have shown greater 
pathological involvement in younger 
patients.'^ 
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Familial Trigeminal Neuralgia 


e A family had four cases of trigeminal 
neuralgia occurring in three generations. 
More cases of a familia! nature probably 
ex st. 

‘Arch Neuro; 37:285-286, 1980) 


| report a tamily im which several 
memoers had trigeminal neuralgia. 
Only five such previous reports have 
been traced in the literature.’ 


REPORT OF A CASE 


An 8year-ald woman had suffered 
intermit-ently from trigeminal neuralgia 
for I= years. She experienced recurrent, 
exeruGaing, «tabbing pains over the 
opithelmic division of the left trigeminal 
nerve, oftaining considerable relief in the 
first few- years “rom 200 mg of carbamaze- 
pine twæe da: y. This dosage had been 
jincermitzently increased during the pre- 
ceding ten years, but the pain had become 
inereasimgly severe and constant. Light 
touch, cod wine, anc washing the sensitive 
area vita either cold or warm water trig- 
gered of severe spasms of pain. 

The orly possibly significant abnormali- 
ty on investigation was found on comput- 
erzed temography. Advanced atrophy of 
the cerebellar b=mispheres with less severe 
atrophy of the cerebellar vermis was 
dezected 

The petient responded extremely well to 
an inere:se in earbamazepine dosage up to 
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1,200 mg daily. However, her pulse rate 
dropped to 43 beats/min. The dosage was 
reduced with reversion of her pulse rate to 
normal.: Subsequently, she was almost 
completely free of pain while receiving 400 
mg daily. This dosage provided freedom 
from pain for a further 15 months. 

The patient's father, who died at the age 


of 69 from a "heart attack," had similar 
symptoms affecting the maxillary branch 
of the left trigeminal nerve at age 67, the 
same age as the index case (Figure). 

The patient had one surviving sister 
whose first attack of right-sided ophthal- 
mic division neuralgia occurred at the age 
of 37. The pain recurred intermittently 


Family tree showing four cases of trigeminal neuralgia in three generations, with age of 


onset, side and division affected. 
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until the time of writing, when she was 74. 
Two brothers died in childhood. The youn- 
gest child in the family lived without 
trigeminal neuralgia until the age of 40 
before succumbing to cancer of unknown 
origin. 

The patient’s niece first experienced 
trigeminal neuralgia at age 37, the sdme 
age as that at which her mother’s first 
attack occurred. The pain was in the distri- 
bution of the maxillary division of the 
right trigeminal nerve. The pain was 
remittent, being precipitated sometimes 
by standing in a cold wind and by washing 
her face. This lady, disenchanted with the 
results of traditional medicine in other 
members of her family, sought relief from 
acupuncture and was unwilling to be exam- 
ined. 


COMMENT 


Castafier-Vendrell and Barraquer- 
Bordas? reported a Spanish family 
afflicted in four generations with 


trigeminal neuralgia. Details were 


given of six members, all of whom 
were afflicted with pain in the same 
side and three of whom had been 
relieved by retrogasserian neurotomy. 
The mode of inheritance was consid- 
ered to be dominant with incomplete 
penetrance. The family reported here- 
in was not affected on the same side 
in each instance. 

Dominant inheritance is a possible 
explanation of trigeminal neuralgia 
occurring in four members in three 
generations of the family reported. 
Only three of the siblings of the 
second generation survived to the age 


of 40. It is possible that the other 


members may have experienced the 
condition had they survived longer. 
The hypothesis of a dominant inher- 
itance would support the views of 
Allan; He described a 32-year-old 
man whose materna! uncle and mater- 
nal grandmother were all affected by 
trigeminal neuralgia. He concluded 
that "the hereditary factors seem to 
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be dominant rather than recessive, 
but, doubtless because of the impor- 
tance of nonhereditary factors, the 
trait runs irregularly through the 
pedigrees.” 

Further evidence in favor of a he- 


reditary factor comes from the 
reports of Harris** and Patrick.' 

Harris? stated that he had "seen in 
many instances familial heredity of 
typical trigeminal tic: in one family no 
less than nine members appeared to 
have suffered from it, two of them 
sisters, being my patients at an inter- 
val of 14 years. They and their brother 
all commenced to suffer from the 
neuralgia between the ages of 16 and 
20." In one of his affected families, 
Harris? noted that the onset of the 
disorder occurred earlier in the de- 
scending generation, comparing the 
phenomenon with "some hereditary 
mental diseases" commencing at 43 in 
the grandmother, at 32 and 40 in the 
mother and aunt, and at 16 and 20 in 
the next generation. 

He noted 30 instances of a total of 
1,433 (2%) in which heredity played a 
part. In six of these 30 cases (20%) the 
neuralgia was bilateral. He had seen 
nine other families in which one 
parent of either sex and one grand- 
parent in two instances had suffered 
from the same disease. He reported 
the case of a woman whose malady 
started at the age of 44 and whose 
father had suffered between the age 
of 16 and 80. At the age of 80, “the 
severe pain left him” and he lived “in 
comparative comfort until the age of 
101.” 

Patrick' found that eight of 200 
patients (4%) had relatives suffering 
from the disease, mentioning only one 
example where both parent and child 
were afflicted. This contrast with 
Harris’ 1940 article* in which he stated 
that he had treated three members of 
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a family "in which there had been 11 
sufferers from the disease in three 
generations, 3, 3, and 5." 

Cruse et al’ described a family 
whom they believed to be a unique, 
phenotypic variant of familial heredi- 
tary neuropathic disease consisting of 
14 individuals over four generations 
with pes cavus, distal muscle atrophy, 
depressed or absent muscle stretch 
reflexes, cutaneous sensory deficits, 
and defective proprioception. Six of 
these family members had recurrent, 
lancinating, trigeminal pain, and sev- 
en were deaf. The age of onset of the 
trigeminal neuralgia was recorded in 
five cases, being 306, 35, 41, 46, and 51 
years. The beneficial response to 
carbamazepine therapy was noted. 

The family reported herein does not 
fully confirm the observation of Har- 
ris? that cases in subsequent genera- 
tions occur at earlier ages than in the 
preceding generations. However, the 
unusual coincidenee of the age of 
onset in this family is worthy of 
comment. The patient and her father 
both experienced their first symptom 
at about the age of 67, while the sister 
and the sister’s daughter had their 
first symptom at the age of 37. 

Janetta* has claimed that trigemi- 
nal neuralgia is sometimes caused by 
arterial compression and distortion of 
the trigeminal nerve root entry zone. 
He has successfully performed vascu- 
lar decompression in 43 patients, 
claiming good results. There was no 
suggestion of a hereditary component 
in his cases. However, his observations 
would imply that any genetic factor is 
more likely to be a vascular abnormal- 
ity rather than a primary neurological 
one. 
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Alumina Cream-Induced Focal Motor Epilepsy in Cats 


IV. Thickness and Cellularity of Layers in the Perilesional Motor Cortex 


Al^redo Feria-"elascs, MD, MS; Norma Olivares, Chem; Fernando Rivas, MD; Marcos Velasco, MD; Francisco Velasco, MD 


* Thickress and cellularity of motor 
cortical lavers adjacent to epileptogenic 
lesions produced by acministration of alu- 
mina cream (AC) were measured in the 


brains of 18 cats that were at latent, 


convulsive. and remissive stages of an 
experimental mode! of epilepsy. Sham- 
operated animals were used as controls. 
Brains were fixed by perfusion and 
embedded in paraffin. Sections of motor 
cortex adjacert to te AC deposit were 
obtaimed ai constant? thickness to meas- 
ure thickness end cellularity in each corti- 
cai layer. A statistically significant reduc- 
tion in thickeess and cellularity was 
detected in lavers 2 4, and 6, whereas 
reduction in these aspects was not signif- 
icant in layers 3 anc 5 ir the initial stages 
of the moce!l (atent and convulsive). It is 
suggested tha: AC may exert a cytotoxic 
effect on inhibitory neurons located at 
layers 2 and 4, to determine an imbalance 
of intracortical excitability. 
(Arch Neuro! 37:287-290, 1980) 
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(re of the most widely used models — 


of focal epilepsy in experimental 
animals is the one produced by intra- 
cerebral injection of alumina cream 
(AC).' Kopeloff? in 1942 first reported 
that aluminum hydroxide acts on the 
sensorimotor cortex of monkeys to 
produce electrical and clinical seizures. 
Since then, numerous investigators 
have used this substance to investi- 
gate the mechanisms by which convul- 
sions are produced in a particular type 
of focal motor epilepsy in various ani- 
mal species." Velasco et al,’ by 
injecting small amounts of AC into 
the sensorimotor cortex of cats, pro- 
duced circumscribed lesions that were 
consistently accompanied by electrical 
and clinical focal motor seizures. 
Three clearly delineated stages can be 
distinguished in this model: latent, 
convulsive, and remissive. Although 
some authors had postulated that glio- 
sis and perilesional fibrosis play an 
important role in epileptic discharge 
production, our histopathological data 
did not support that theory.» Further- 
more, 
reduction in thickness and cellularity 
of perilesional motor cortex during 
the three stages of the model. These 
findings were confirmed in further 
ultrastructural studies of both the epi- 
leptogenic focus and the perilesional 
motor cortex in the AC-induced focal 
motor epilepsy model.'*"' 


we observed a progressive 


Penfield'* postulated that the peri- 
lesional cortical tissue, rather than the 
lesion itself, was the critical area for 
the production of convulsions. On 
these grounds and based on our pre- 
vious morphological results, we car- 
ried out a quantitative analysis of 
thickness and cellularity of cortical 
layers in the motor cortex adjacent to 
AC deposits in the previously estab- 
lished model of focal motor epilepsy in 
cats. 


MATERIAL AND METHODS 


Twenty-four adult eats (body weight, . 
approximately 2.5 kg) were arranged into 
two groups. In the first group, 18 animals 
were anesthetized with th:opental sodium, 
a frontal craneotomy was performed, and a 
brain lesion was produced with a single 
intracortical injection of 0.02 to 0.04 mL of 
a commercial product of alaminum hydrox- 
ide gel (Aldrox). Each time, the AC was 
stereotaxically deposited into the white 
matter adjacent to the anterior sigmoid 
gyrus at a point 4 mm lateral to the 
midline, 1 mm anterior to the cruciate 
sulcus, and 3 mm in depth, according to a 
previously reported method.' Silver ball 
electrodes were placed on the dural surface 
over the right anterior ard posterior gyri 
for cortical electrical recerdings through- 
out the three stages of the model. Six 
animals at each stage were killed 10, 40, 
and 80 days after the injeetion of AC, 
corresponding to the latent, convulsive, 
and remissive stages, respectively. In the 
second group, six animals were placed 
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under thiopental-indueed anesthesia and a 
sham operation, which consisted of a fron- 
tal craneotomy and dural incision, was 
performed. These animals were killed 40 
days after surgery. 

In all animals, the brains were fixed by 
perfusion through the abdominal aorta, 
using the inferior vena cava as an outlet. 
The perfusion started with a washing with 
Ringer's phosphate-bicarbonate solution, 
with a pH of 7.4 and an osmolarity of 300 
mOsm/L, that contained procaine hydro- 
chloride (1 g/L) and heparin sodium (1,000 
units/L). It was followed by application of 
4% formaldehyde solution in 0.1M phos- 
phate buffer, with a pH of 7.4 and an 
osmolarity of 450 mOsm/L, for 25 minutes. 
The solutions were perfused at constant 
flow (100 mL/min), temperature (23 °C), 
and pressure (140 cm H,O), according to 
Feria and Karnovsky’s method." Frag- 
ments of perilesional and contralateral 
‘motor cortex were obtained by craneotomy 
and immersed in 4% buffered formalde- 
hyde solution for one hour at 4 °C. The 
Samples were embedded in paraffin and 
eut in a microtome to obtain 10-um-thick 
sections. These were collected on glass 
slides, stained with hematoxylin-eosin or 
luxol fast blue stains," and examined in a 
light microscope. Photomicrographs were 
systematically obtained from the perile- 
sional and contralateral motor cortex in 
each animal at high power fields. It usually 
needed two or three photographs to obtain 
the total cortex thickness. The negatives 
were photographically amplified and 
printed at a final magnification of x 260 
(Fig 1). 

The cortical layers were clearly demar- 
cated and measured in all photomicro- 
graphs, except in those from the perilesion- 
al cortex of the remission stage. At this 
stage, the limits between the cortical 
layers could not be distinguished due to the 
severe distortion of the tissue elements. 

The values obtained in the measure- 
ments represented the thickness of each 
layer and were expressed in microns. The 
nerve cells were counted in 10.8 em of each 
layer on the photographs. These values 
represented the number of nerve cells in 
0.4154 mm of tissue in each cortical layer 
on a l0-um-thick section (Fig 1) To 
express the number of cells per cortical 
layer under an area of 1 sq mm of pial 
surface (Fig 1, B), the values obtained were 
multiplied by a factor of 240.7 = (1/ 
0.4154) x 100. Means and standard error of 
the means were calculated and significance 
of data was determined by the Student's t 
test. 


RESULTS 


Cortical thickness and total cellular- 
ity in the perilesional motor cortex 
were progressively reduced through- 
out the three stages of the model 
(Table 1). When each cortical layer 
was considered individually, varia- 
tions in thickness were found in the 
latent and convulsive stages (Table 2). 
There was a signifcant progressive 
reduction in thickness of layers 2 and 
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Table 1.—Thickness and Cellularity of the Motor Cortex Adjacent to the Alumina 
Cream Deposit* 


Thickness, 


Subjects (no.) um 

Controls (6) 1,735 + 55 

Alumina cream 1,321 + 60f 
Latent (6) 


1,250 + 55 
915 + 22|| 





| 


IQ 


a 


(10.8 cm at x260 magnification=0.4154 mm 
of cortical tissue) 


Fig 1.—Schematic representation of alumi- 
na cream deposit and area from which 
photomicrographs were obtained and en- 
larged to analyze thickness and cellularity 
in each layer of adjacent motor cortex: (A) 
brain section at level of anterior sigmoid 
gyrus; (B) cellularity is expressed as cell 
number in each cortical layer in area of 1 
sq mm under the pial surface. 







Cellularity} 
1,346,218.0 + 201,932.7 
1,076,976.3 + 134,621.8 







693,302.3 + 100,966.4§ 
370,209.9 + 107,6€7 4|] 








*Data represent means + standard error of the means. 
TNeurons in motor cortex under an area of 1 sq mm of pial surface. 


Significantly different from controls, P < .05. 
§Significantly different from latent stage, P — .05. 


||Significantly different from convulsive stage, P < .05. 


4, whereas the thickness reduction in 
layers 1, 3, 5, and 6 was less signifi- 
cant. These results appear in Fig 2, in 
which the data are expressed as per- 
centages, considering as 100% for each 
cortical layer the mean value of the 
layer thickness in the control materi- 
al. 

With regard to the number of nerve 
cells, there was a progressive reduc- 
tion in the number of neurons in each 
layer at the periiesional motor cortex 
in the latent and convulsive stages. 
However, this reduction was statisti- 


cally more significant in layers 2, 4, 
and 6 than in layers 1, 8, and 5 (Table 
3), and the results appear as percent- 
ages in Fig 3. Note that in Fig 2 and 3, 
the slope value (m) of the linear 
regression equation is more negative 
in layers 2 and 4 than in layers 1, 3, 
and 5. 


COMMENT 


The results in the present work 
eorroborate our previous findings in 
relation with the progressive reduc- 
tion in total thickness and cellularity 
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Tale 2—Tfickness of Each Layer of the Motor Cortex Adjacent to the Alumina cient th LA Hoe 
Cream Deposit* focus.’ Furthermore, considering each 
cortical layer individually, there ap- 
pears to be a selective reduction in 
Controls (6) Latent (6) Convulsive (6) cellularity in layers 2, 4, and 6 in the 

1 270 + 12 265 + 14 230 + 12 initial stages of the mcdel. 


2 173+ 9 134 + 10+ 85 + 11i Morphophysiological studies indi- 
3 270 + 11 255 + 12 195 + 151 cate the presence of neurons with 
5 


Alumina Cream 





4 346 + 1* 192 + 181 120+ 9i short axon (Golgi's type II) in the 
5 327 + 14+ 365 + motor cortex of various mammalian 
6 species, being particularly numerous 
"Data are 2xpressec in microns and represent means + standard error of the means. in layers 2 and 6.*^ This type of 
-Significant'y c-fierent *rom controls, P < .05. interneuron (Golgi's type II) has been 
Significantly c'fferent trom latent stage, P < .05. recognized as the inh bitory cell in 


various areas of the CNS, such as 
spinal cord,? thalamus,* cerebel- 
lum, and cerebral cortex." The 
interneurons in layers 2 and 4 could be 
responsible, in part, for the inhibitory 
m——0.47 m--2.92 m=-0.95 m=-2.36 m--0.56 m--2.67 field over the pyramidal nerve cells in 
| the motor cortex; contributing also to 
this phenomenon are the inhibitory 
ascending fibers from subcortical ar- 
eas.?7-?8 
Aprison and Werman-? have demon- 
strated that inhibitory interneurons 
in the spinal cord are more susceptible 
to some injuring condizions than are 
Golgi's type I (long axen) nerve cells. 
According to this, and based on the 
fact that aluminum compounds have 
found to be neurotoxic agents,” it is 
possible to postulate that the alumi- 
num salt injected intracerebrally ex- 
erts a nonspecific cytotoxic effect on 
the surrounding tissue elements, dam- 
aging and destroying the inhibitory 
interneurons in the adjacent motor 
cortex at the initial stages of the 
E= Convulsive Stage model. Since these interneurons are 
mainly located in layers 2 and 4, the 
reduction in thickness and cellularity 
in these layers is more evident than in 
layers 3 and 5, where the excitatory 
pyramidal cells are mainly found. If 
these cells become freed from the 
intracortical inhibitory regulation, 
their synchronous discharges may in 
part explain the increasing number of 
spikes in the EEG,*® zs well as the 
convulsions observed in the experi- 
mental model used in the present 
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Latent Stage 


Fig 2.—Thickness reduction in each layer of motor cortex adjacent to alumina cream 
deposit. Date =present means and standard error of means, and are expressed in 
percentage. cows dering as 100% values in control animals. Slope value (m) of the linear 
regression equation fcr each layer appears above each group of data. 





Table 3.—Ce lularity of Each Layer of the Motor Cortex Adjacent to the Alumina work. 

Cream Deposit* | Since the AC deposit remains in 
place, the cytotoxic effeet of the metal 
Aun, Crew continues to affect Golgi’s type I 
Controls (6) Latent (6) Convulsive (6) nerve cells. It can be well correlated 
121751 + 21,8944 120,7924 + 12,440.0 106,411.7 + 8,708.0 both with the suppression of convul- 
274899.4 + 23,0860  113,324.4 + 14,928.11 60,495.7 + 15,004.41 sive episodes and with tae progressive 
-53.068.2 + 21,521.2 ^ 210,236.0 + 21,148.0 173,886.3 + 15,301.2 decrease in the number of spikes in 
L44 381.4 + 23,884.8  286,368.8 + 22,640.8  128,007.6 + 15,550.01 the EEG, thus conditioning the remis- 

77 408.8 + 19,406.4 174,782.0 + 19,282.0 151,146.0 + 18,908.8 sive stage. 
394 801.5 + 21,148.0  108,476.8 + 22,392.01 55,980.0 + 14,912.01 According to the results reported 
here, an imbalance between inhibitory 
p are ewprsssec in number of nerve cells per layer in a 1 sq mm area under the pial and excitatory intracortical impulses 
Significantly diiferent from controls, P < .05 seems to play an important role in the 
{Significantly different from latent stage, P < .05. mechanism of production of convul- 
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sions in the AC model of focal motor 
epilepsy. 

Whether the finding of an in- 
creased number of glial elements in 
this model of experimental epilepsy, 
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as reported previously by some of 
us,'*'* may contribute, to some extent, 
to modify the excitability of the motor 
cortex adjacent to the AC deposit, or 
whether the diffusion of substances 
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each layer appears above each group of 
data. 


from the epileptogenic focus may 
alter the physicochemical conditions 
of the intercellular fluid and the corti- 
cal excitability cannot be elucidated 
from the present work, which needs to 
be investigated further. The possibili- 
ty related to the release of excitatory 
amino acids in the perilesional motor 
cortex induced by the aluminum salts, 
similar to what occurs in the cobalt 
epileptogenic focus," is even more 
speculative. 
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Evoked Parietal Spikes and Childhood Epilepsy 


© Parietal spikes can be evoked in 
some chiidres by tactile stimulation of 
their fet or other parts. | investigated 
whether this -uriows phenomenon re- 
meins unchae@ed for several years and 
then cisappe«s or whether it presages 
later evileps". Some children demonstrat- 
inc t». s phe™=menen may experience a 


spontaneous cus ef spikes during sleep © 


or waking == tater a convulsive state. 
The ceuse e: Fis condition may be hyper- 
excitability @ a small cortical parietal 
area. 

(Arch Newa 37:221-292, 1980) 


years ago it was accidentally 
aGcserved curmg EEG recording, 
that a tact = stimulation of the foot 
(or, ess fregaentiy, of other parts of 
the body) = some normal children 
evoked a c——ralasteral parietal spike 
or spike amd wave’: (Fig 1). After 
elmsnating -he possibility that the 


phemomene- was an artifact, it has 


beer inves-*3ted in all children who 
have had ar EEG in our institute.*? 

I attemx-d to determine if the 
“parietal s»kes” were a transient 
phenomenea during brain maturation 
or i^ they f»recas: evolution of a not 
yet eviden seus of spikes and convul- 
sive seizur- 

PATENTS AND METHODS 


During the ast 7% years, 10,500 children 
(sge from 2 months to 15 years) were 
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examined by EEG at the Children’s 
Neuropsychiatric Department of Trento 
Hospital, Trento, Italy. Generally, the chil- 
dren underwent the EEG for slight behav- 
ioral disturbances or poor scholastic per- 
formance. The stimulation was performed 
manually with a reflex hammer on each 
foot in turn; the maximum effectiveness of 
the stimulation was found to be on one or 
the other foot stimulated separately. The 
percentage of children “positive” for a foot 
stimulus was about 95% of 76, as compared 
with other parts of the body. 

The electrode placement was of the 10-20 
International System.’ In the "positive" 
cases, the EEG was repeated every four to 
six months. Meanwhile, no therapy was 


given to the children who displayed this 


phenomenon. 


RESULTS 


In 76 of the 10,500 children, tactile 
stimulation of the foot (or, much less 
frequently, of other parts of the body) 
evoked parietal spikes in the contro- 
lateral hemisphere; none of these chil- 
dren had previously suffered from 
epileptic seizures; however, 20 of them 
had a history of febrile convulsions. 

The age of the “positive” patients 
varied between 3 and 10 years. 
Psychomotor development was nor- 
mal, and neurological examination 
results were normal in all. The intelli- 
gence quotient of nearly all children 
was normal. The most frequent 
change in behavior (as described by 
the schoolmasters) was a sudden drop 
in the pupil's scholastic achievement 
(usually noted in his lack of attention 
during classes); they usually were 
described as "absent" or "absorbed by 
his own thoughts." These symptoms, 
which in the beginning might be 


uncommon, gradually became more 
frequent and prolonged. 

The EEGs, except fcr the evoked 
parietal spikes, showed normal fea- 
tures. The phenomenon was present 
only unilaterally ("positiveness" of 
only one foot) in 32 cases, but could be 
demonstrated by stimulation of either 
foot separately in 44 children. 

During the period of study, an EEG 
during nocturnal sleep was performed 
in 15 children; the sleep was prolonged 
for at least three complete periods. In 
12 of these, the appearance during the 
third and fourth phase of sleep (clas- 
sification of Dement and Kleitman’), 
of a focus of spikes was observed. 
These were usually found in the 
region where the evoked spikes were 
located (Fig 2). 

After nine months to four years, 27 
(35.5%) of the 76 subjects showed a 
focus of spikes during the waking 
state. It is noteworthy that all 12 
children (15.8%) who had spontaneous 
anomalies during sleep later experi- 
enced spike discharges during wake- 
fulness; this happened in a time 
between four and 12 months after the 
first record. 

Finally, after a period of 1!5 years, 
12 (15.8%) of the 27 noted previously 
suffered one or more focal or general- 
ized seizures. The focal seizures were 
mostly adversive while others were 
major motor seizures. An important 
relationship was observed between 
the frequency of febrile convulsions 
and the evolution of the phenomenon 
toward epilepsy; this syndrome devel- 
oped in five children who had 
previously suffered ‘febrile convul- 
sions (41.575 of all the children in 
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stimulus 


Fig 1.—Each tactile stimulus on foot evokes parietal para- 


sagittal spike contralaterally. 


‘whom epilepsy developed). 

The seizures in most of the children 
were very difficult to control by the 
common antiepileptic drugs. They 
subsided after an average period of 
one year, and then the EEG abnormal- 
ities also disappeared. The period of 
EEG normalization was usually be- 
tween 11 and 13 years of age. 


COMMENT 


Evoked spikes, which resemble 
those reported herein, have been 
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Fig 2.—A, Some evoked parietal spikes appear after st mu- 


lation of left foot. B, During slow sleep, spontaneous focus 


of spikes appears (spikes are morphologically and topo- 
graphically identical to evoked ones). C, Similar sponta- 
neous spikes are shown during wakefulness. 


observed in only some epileptic pa- 
tients, mostly in those afflicted by 
reflex epilepsy.^" In those cases, brain 
damage has been present and can be 
demonstrated by EEG, neuroradiolog- 
ical examination, and by computerized 
tomography. In the patients described 
herein, there were no abnormal find- 
ings either on neurological examina- 
tion or on any of the supplemental 
tests. The "startle effect"* does not 
play any role in these patients. 

It is thought that some of our 
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patients show this phenomenon as a 
result of a particular cortical exeitabil- 
ity.” After systematic correlation of 
the electrical and clinical findings and 
observation of the patients, the 
following four s:ages appear to 
emerge: (a) evoked parietal spikes in 
an EEG of a normal child; (b) appear- 
ance of a spontaneous focus of spikes 
during sleep; (c) appearance of z spon- 
taneous focus during waking; (d) 
occurrence of focal or generalized 
seizures. 
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Slow Tremor and Delayed Brainstem 
Auditory Evoked Responses in Alcoholics 


Helg= J. Roserhamer. MD, Boris P. Silfverskiold, MD 


® nterpeak intervals of the auditory 
braimstem evokes electric response 
(ABR were measured in 13 patients 
showing « characteristic slow rhythmic 
tremer and a more»: less marked chronic 
cerebellarataxia. Eleven of these patients 
were advance: alconolics; two were less 
severe aleohelics. "he tremor appeared 
primarily in the legs, and displayed 
distmctive features when examined in 
aopropriase postures. Ten of the patients 
dispiayecia significant increase of the l-V 
interval of the-ABR. The occurrence of the 
sow tremor with abnormal electric brain- 
stem responses may provide objective 
evicence of esions affecting extracere- 
beilsr repons of the CNS. 

(Arch Neurol 37-233-296, 1980) 


A slow leg tremer often is observed 
in z:coholies referred to Swedish 
hospitals because of chronic ataxia.’ 
In ordinary neurelogic examinations, 
mostly tae tremer is seen as irregular 
corxpourd mul ilirectional) oscilla- 
tions, and an impression of total 
irr*eula-ity is alse produced by ampli- 
tucs variations. Certain postures 
must be used te bring out a simple 
sirzle-p-ane tremor. Various types of 
recerdim can be ased to demonstrate 
the spec fic slow rhythm. Mild oscilla- 
tions as wel as violent flinging show 
cor-inueusl- an a most clockwork reg- 
ularity cf rete in che 2- to 4-Hz range; 
a distinct bicrural synchronization 
eceurs in severa. postures. 
The arms (and the head) are 
nvelvec lacer m the course of the 
disease or not af all: as a rule, the rate 
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is somewhat faster and more like that 
of Parkinsonism (4 to'6 Hz). This arm 
tremor is of the noncerebellar kind 
previously described in some cases of 
alcoholic cerebellar degeneration,'? 
and resembles tremors ascribed to a 
midbrain lesion.*’ 

Auditory evoked electric responses 
recorded from the scalp by averaging 
methods during the first 10 ms after 
click stimulation are generally 
thought to reflect sequential activa- 
tion of successively higher levels of 
the brainstem auditory pathways.*"' 
Thus, wave I of the auditory brain- 
stem evoked electric response (ABR) 
originates in the acoustic nerve, and 
wave V, very probably originates in 
the region of the inferior colliculi (ros- 
tral pons and caudal midbrain). Pro- 
longations of interpeak intervals may 
result from slowing of nerve impulse 
conduction, or from deficient (tempo- 
ral and spatial) summation because of 
desynchronization, increase of refrac- 
tory periods, and increase of central 
inhibition. Peripheral (cochlear) hear- 
ing loss is known to bear little or no 
effect on interpeak intervals. These 
facts have been used by several 
authors to study disorders of the 
brainstem." 

We found that two very advanced 
alcoholics with a rhythmic slow tremor 
had distinctly abnormal ABRs, with a 
significant prolongation of the I-V 
interpeak interval. Records of the 
typical slow tremor provided an objec- 
tive criterion for the selection of 11 
additional patients, most of them with 
serious alcohol abuse in their history. 
Eight of these patients were seen to 
present ABR abnormalities similar to 
those of the two initial patients. 


PATIENTS AND METHODS 
Patients 


The ABRs were recorded in 13 patients ` 


(Fig 1) with the characteristic slow tremor 


a U"UvUE = z Fia = = = 
C ! . 


described previously. These patients had 
been followed up with tremor records, etc, 
for periods of one to eight years. Unsteadi- 
ness of gait and station was the dominant 
complaint in each patien£; corresponding 
features were observed in erect posture 
tests.'^ The majority showed abnormalities 
in the heel-knee-shin test. A clumsiness of 
the arms could be added, but it was always 
relatively mild. Nystagmus that might 
appear only periodically was seen in eight 
patients. A disorder o? articulation was 
observed in three. The clinical deficits 
tended to remain limited and rather 
stationary. Consequently, our patients 
showed the essential features of a cerebel- 
lar syndrome common among chronic alco- 
holics**^* and, in addition, a slow tremor. 
Several had a peripheral neuropathy in the 


ABR Patient/ 
I-V Interval, Age, yr 


ms 
1/57 
5.2 ee 2/59 


3/52 


NM +3 SD 


4.8 ee 


4.7 gece 


NM+2 SD 


4.6 


| Normal Mean 
(NM) 





Fig 1.— Thirteen patients of present investi- 
gation tabulated according to auditory 
brainstem electric response (ABR) l-V 
interval. 
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Fig 2.—Patient 2, 59-year-old advanced 
alcoholic with generalized slow tremor. 1, 
3.6-Hz head tremor at rest (on couch). 2, 
3.4-Hz forearm tremor: A, at rest, B, at 
maintained elevation. 3, Outbursts of slow 
hand tremor at rest. 4, 2.7-Hz thigh adduc- 
tion tremor; very regular amplitude. 5, 3.4- 
Hz kicking (leg extension) tremor. 6, 2.9- 
Hz foot tremor at rest. 


legs, as shown by electromyograms as well 
as nerve conduction studies (B.Y. Nilsson, 
personal communication, July 1978), but 
the only clinical sign of polyneuropathy 
was a very mild sensory loss. Signs of liver 
disease were mild or absent in the whole 
series. 

The slow tremor had always started in 
the legs and was most marked in these. 
Eight patients had a slow arm tremor; such 
patients were particularly selected from 
the case material of the neurologic depart- 
ment. The tremor was generalized in 
patients 1 and 2 (Fig 2); it could appear "at 
rest." Their histories showed a very 
advanced alcoholism with long periods of 
dietary deprivation. Patients 6 and 7 were 
more recently diagnosed and happened to 
be inpatients during the investigation 
period. The clinical disorder was not severe 
in patient 7. An overconsumption of alcohol 
was denied; however, signs of polyneuropa- 
thy and ‘abnormal liver test results 
suggested alcoholism. Patient 11 was 
described in detail elsewhere’; his malnu- 
trition was due to severe chronic diarrhea, 
and the case illustrates the difficulties in 
evaluation of drinking habits. However, 


f w 


Fig 3.—Patient 6, 43-year-old chronic alcoholic, with generalized abstinence tremor and 
slow leg tremor. 1, Rapid tremor in finger (April 4). Slow (about 3 Hz) thigh adduction 
tremor mixed with rapid tremor (April 4). (3), Abstinence syndrome has almost subsided 
(April 7). Rather unmixed slow thigh adduction tremor; 10-s interval is indicated between 


vertical bars beneath trace 2. 
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the existence of a typical slow tremor 
mostly indicates a background of alcohol- 
ism, and the alcohol abuse of this patient 
became more evident subsequently. 

During the preceding year, patient 6 had 
arrived repeatedly at our hospital in poor 
condition after severe bouts of alecholism 
and malnutrition; he was unable te stand 
during the first days. There was a marked 
general rapid tremor. A simple slow leg 
tremor was evident after decrease of the 
rapid tremor (Fig 3); there was in this 
“chronic” stage only a very mild disorder of 
standing and walking. He showed no 
distinct pneumoencephalographic evidence 
of vermis atrophy; all of the five other 
patients in the present series who were 
subjected to tomographic air encephalo- 
grams had evidence of atrophy with 
markedly gaping superior vermis fis- 
sures. 

The age of the patients ranged from 33 
to 59 years, with a median of 50 years. Asa 
reference, ten healthy subjects with 
normal hearing in a similar age group (40 
to 63 years) were examined with regard to 
the ABR parameters of principal interest 
in this study, namely the latencies of waves 
I and V, and particularly the latency of 
wave V relative to wave I. 

Brainstem electric responses were never 
recorded during periods of alcohol intoxica- 
tion. The recording of ABR was preceded 
by pure tone audiometry and stapedius 
reflex measurements. Of the 13 patients, 
seven showed normal hearing (better than 
20-dB hearing level [HL]) in both ears (125 
to 4,000 Hz), while six showed mld to 
moderate high frequency (above 1.5 kHz) 
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Fig 4.—Patient 10, 33-year-old chronic 
alcoholic. Standard test shows Parkinson- 
ian rate of arm tremor. Leg tremcr is 
slower. 1, 4.5-Hz forearm tremor, main- 
tained arm elevation. 2, 3.2-Hz tnigh 
adduction tremor. 3, 2.4-Hz kicking (leg 
extension) tremor. 
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Fic S—Aucitery brainstem electric re- 
sponse (ABR in gpstient 1, 57-year-old 
advamced alice holic with generalized slow 
treno Note 2rolorzation of l-V interval 
(by 1 ms), enc partial toss of reproducibili- 
ty, theugh waves E lil, and V are still 
distinct. Amolitude scale is arbitrary: HL, 
heariag leve:. 


loss ir the stina ateć (best) ear, most likely 
of *odklear orien. Imal] patients, a normal 
nonde-aying f ross-d) stapedius reflex 
could >e elicit-c at rormal levels. 


Tremor 


A p:9zo-e:sce-r:e aceelerometer was taped 
to che body p= uncer consideration and 
the osillation were recorded by a jet-ink 
recoreer. Sometimes 3 semistable platform 
was wed for s-udyime oscillations in the 
erect 3osture." 

The ?ollow:rz: postures were found to be 
usefu for sesee3on of patients. 

Leg Tremerm—Rhythmic thigh adduc- 
tioas cere observed in the supine position 
with Xe legs fexed and abducted, feet flat 
on thecouch {standard test 1). The adduc- 
tions were alveys Bicrural and synchro- 
nous’ in thes - esitiom. Recording (acceler- 
om2ter on cnex-^ the knees) demonstrated 
the emstant abou 3 Hz) frequency. 
RhytF-ic kicomg (regular, about 3 Hz, 
extensons) agpeare: when a flexed leg 
Was maintamedin el vation (standard test 
2, acce Srometendistally on the leg). Rhyth- 
mic (out 3 ==) smechronous leg exten- 
sioas were reeorded in standing with 
flexec legs 4s-3dard test 3), and erten- 
siogs-^rioms w the feet occurred with 
straiget legs m Romberg’s test (standard 
tes. Æ The resulting typical patterns of 
unste Jiness = described elsewhere.’ 

Arm Tremem.—Th- ftlexed arms were 
ma-ntmined in front of the body with the 
finger» abduex ard outstretched. The 
typcel finger tremor was seen as 
slow atermiteent aoduetions-adductions. 
Rhrztismic fing- s flextons were particularly 
markes when =e patient tried to hold a 
per be-ween tre first and fifth fingers." 
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ABR, 80 cB SL 


Normal Reference 


Patient's ABR 


10 ms 


Fig 6.—Auditory brainstem electric re- 
sponse (ABR) in patient 2. l-V interval is 
prolonged by 1 ms. Amplitude scale is 
arbitrary: HL, hearing level. 


The arm tremor could beat in the simple 
pendulum-like, about 5 Hz, rhythm de- 
scribed by Marshall” (Fig 4). However, it 
was often complex. No text (corresponding 
to those found useful in examination of the 
slow leg tremor) could, as a standard, 
convert such complex arm tremors into a 
simple rhythmic oscillation. Optimal arm 
postures were individually selected for 
accelerometer recording. 

Head Tremors.—Classical rotary or nod- 
ding head movements (titubation) occurred 


in some patients. Accelerometer records . 


showed a 4- to 5-Hz frequency. 

Trunk Tremors.—Oscillations of the trunk 
in standing occurred commonly as a result 
of the leg tremor. A distinct primary trun- 
cal tremor was rarely observed. 


Auditory Brainstem Response 


The ABRs were recorded with the 
patient in the supine position and as 
relaxed as possible. In some patients, there 
were considerable myogenic disturbances, 
however, that did not hinder waves I, III, 
and V from appearing at sufficiently 
supraliminal levels (80- and 60-dB sensa- 
tion level [SL]). The ABR was evoked by 
monaurally applied raw clicks generated 
by 125-us pulses (unshielded earphones). 
The stimulation levels used were 80 and 60 
dB SL, ie, 80 to 60 dB above the individual 
subjective click threshold. The ABR was 
recorded between the forehead and the 
ipsilateral ear. The contralateral ear was 
connected to ground. The amplifier band- 
pass was 180 to 4,500 Hz (3 dB down), and 
the responses to 2,000 clicks, delivered at a 
rate of 20/s were averaged in a 10-ms 
window (opened by the electrie pulse). The 
averaged response (200 words, 18 bits) was 


COUPER A USENET * 
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Normal Reference 
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Fig 7.—Auditory brainstem electric re- 
sponse (ABR) in patient 7, age 50, with 
probable alcoholism, slow leg tremor, 
appearing only in standard tests. l-V inter- 
val is prolonged by 0.5 ms. Amplitude 
scale is arbitrary: HL, hearing level. 


plotted with forehead (vertex) positivity 
downwards. In each of the 13 cases we were 
able to locate waves I, II], and V to the 
nearest 0.1/ ms by superimposing two or 
four traces at each level (80 and 60 dB SL); 
in the latter case, a three-trace consistency 
was required. The princ pal parameter 
being studied was the I-V interval, ie, the 
latency differences between waves I and 
V. The method used and the normative 
ABR are described in detal elsewhere.” 


RESULTS 
Normal! Subjects 


In the normal subjects (aged 40 to 
63), the mean I-V interval was found 
to be 4.2 ms at 80, 60, and 40 dB SL 
(= HL). This value is the same as that 
previously found in 20 nermal subjects 
aged 12 to 39.*' It is worzh noting that 
the I-V interval is the same at the 
three stimulation levels, and the same 
in both age groups. The SDs in these 
two normal groups were 0.17 and 0.25 
ms, respectively. Assuming a normal 
distribution of I-V latencies, the SDs 
are seen to be F-test compatible. The 
common mean of 4.2 ms and the 
"worst" SD of 0.25 ms were estab- 
lished as normative values. The values 
of the I-V intervals of the patients 
were considered in regard to the one- 
tailed 95% and 99% tolerance limits. 


Patients 


Each of the 13 patients had a long 
I-V interval, and in each patient the 
I-V latency was shown to be the same 
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at 80 and 60 dB SL. In no patient was 
the wave I latency significantly 
increased. Ten patients displayed a 
95% significant increase of the I-V 
interval (P < .05), and six of these had 
a 99% significant increase of the inter- 
val (P < .01). In all cases, the increase 
of the I-V interval resulted from (was 
the sum of) approximately equal 
prolongations of its components, the 
I-III interval and the III-V interval. 
The I-V latency values are listed in 
Fig 1. 

As seen in Fig 1, three patients 
exhibited highly significant prolonga- 
tions of the I-V interval to 5.1 to 5.2 
ms. These patients showed slow 
tremor of both arms and legs. The 
ABRs of patients 1 and 2 are shown in 
Fig 5 and 6, respectively. The majority 
(seven) of the patients were found to 
have 4.7- to 4.8-ms I-V intervals. 
These patients constitute a large 
‘intermediate group with significant 
prolongations. Of these patients, 
three showed slow tremor restricted 
to the legs, while the other four had a 
slow tremor in the arms as well. The 
ABR of patient 7 is shown in Fig 7. 
Finally, three patients showed only 
slightly prolonged intervals of 4.4 to 
4.5 ms. 


à COMMENT 


The diagnosis of alcoholic (nutri- 
tional) cortical cerebellar atrophy is 
relatively easy, according to Adams," 
but he adds that "some of the familial 
forms of cortical cerebellar atrophy 
and the olivo-ponto-cerebellar degen- 
eration, especially if the patient has 
been undernourished and drinking 
heavily, may be diffieult to distin- 
guish." 

Alcoholics who show signs of "cere- 
bellar cortical degeneration" fre- 
quently achieved a characteristic pla- 
teau, whereafter symptomatic pro- 
gression was very slow or ceased‘; the 
clinieal syndrome remained basically 
unchanged indefinitely, though some 
improvement could appear subse- 
quent to abstinence and improved 
nutrition. Long-term observation is 
evidently useful for establishing the 
diagnosis. The protean clinical mani- 
festations (Gilroy and Lynn") of the 
multisystem diseases of the olivopon- 
tocerebellar type were not observed in 
our patients. 

The slow tremor recorded was used 
by us as an objective criterion for 
selection of patients. Therefore, our 
series of alcoholics with chronic ataxia 
cannot be identical with otherwise 
selected groups. In our patients, the 
slow tremor occurred primarily in the 


legs, and it presented unique patterns. 
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It was a constant and distinct part of 
a rather limited and uniform motor 
syndrome that retained its essential 
features during the years. A detailed 
account of the syndrome has recently 
been given*'*® with a discussion of its 
relation to the signs of alcoholic cere- 
bellar degeneration earlier described 
by Victor et al‘ and other authors. 

Stockard et al" observed that the 
I-V latency was greatly prolonged in 
two alcoholics with a very unusual 
syndrome (quadriparesis and multiple 
cranial nerve deficits). The patients 
were believed to have a central 
pontine myelinolysis extending into 
the auditory tracts (directly by de- 
myelinization or indirectly by edema). 
The latencies were reversed to normal 
along with a marked clinical improve- 
ment. These patients had a long histo- 
ry of severe alcohol abuse. Evidently, 
chronic alcoholism in itself does not 
necessarily lead to permanent prolon- 
gations of BSAER; a prolongation 
may be reversible. 

The paucity of pontine changes was 
obvious in the 11 cases of alcoholic 
cerebellar degeneration examined by 
Victor et al* (also Goebel and Herman- 
Ben Zur”). Occasionally, changes oc- 
curred in the brainstem, eg, in the 
nuclei of the basis pontis and in the 
nucleus reticularis and tegmenti pon- 
tis.^ However, some of the 11 autopsy 
cases showed cerebral lesions of the 
Wernicke type, and their case 1 exem- 
plifies that extensive lesions of this 
type can exist without corresponding 
clinical signs. Cortical cerebellar de- 
generation in alcoholics may often 
form only part of the toxic-nutritional 
changes (anatomical and biochemi- 
cal") affecting several regions. The 
prolongation of the I-V latency found 
in our patients probably indicates 
changes at the pontine level. 

A slow tremor is always a sign of 
irreversible disease in the motor 
system (although some clinical im- 
provement can occur), as found in a 
follow-up of 48 patients.** Recording 
of the ABR provides important infor- 
mation concerning changes in another 
(sensory) system. 

Stockard et al used the ABR for 
detection of occult cerebral lesions in 
multiple sclerosis. Like these authors, 
we believe the principal diagnostic 
value of the test to be in establishing 
the presence of central (brainstem) 
lesions, rather than in more precisely 
defining their locations. 
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Juvenile Muscular Atrophy Localized to Arms 


Naunihal Singh, MD; Kuldip K. Sachdev, MD, FRCP(C); A. E. Susheela, PhD 


* Twenty-‘our patients from India, had 
jurende muscular aoohy localized to the 
upper extremities. "he condition charac- 
teristically affects young men and is not 
familial. Atraphy is limited to the hand and 
forearm muscles, with slow progression 
for two to three years efter which it seems 
to be stationary. The condition is asso- 
cietec with tremor like" movements out 
of przportion to the weakness. Examina- 
tion of muscle biopsy specimens shows 
group 2 fiber atrophy. This syndrome, for 
which no cause hes been described, is 
benign ard self-limiting, unlike most 
metor neuron diseases, and is distal in 
upper extremities. unlike  Kugelberg- 
Welarder disease. Asymmetrical muscle 
westing anc precesiing febrile illness in 
some patients suggests an atypical polio- 
mrelifis-like-viral disease. 
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uvenile distal muscular atrophy 

(J OMA) has beer recognized since 
1958 as a disorder with an insidious 
orset of atrophy leealized to hand and 
forearm muscles and an apparently 
nonprogressive or a very slowly pro- 
gressive course.'^ More than 100 cases 
have beer described from Japan, and 
elsewhere only isolated reports have 
appezred from Denmark’ and Hol- 
land We studied 24 cases of juvenile 
nonprogressive muscular atrophy, lo- 
ca ized to hands and forearms, from 
northern India (Delhi). 


SUBJECTS AND METHODS 


"he criteria for diagnosis of JDMA used 
in this study were as follows: (1) the pres- 
enee of atrephy loca_zed to hand and fore- 
arm muscies of one ar both upper extremi- 
ties; '£) onset of disease before the age of 
30 years; (3) an insidious onset; (4) an 
apparently nonprogzessive or very slowly 
progressive clinical course; and (5) absence 
of any sensory or long-tract signs. 

These patients weve 7ollowed up for two 
to nine years a! the All India Institute of 
Medical Sciences, New Delhi. A detailed 
his:ory with a sperital attention to the 
presence of any viraber bacterial infection, 
vaccination, exposure to toxic substances, 
trauma, nutritional ceficiency, and posi- 
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tive family history was obtained in each 
case. A complete physical examination was 
carried out. In all the patients, the results 
of routine urinalysis and determinations of 
hemoglobin levels, RBC and WBC counts 
(total and differential), sedimentation 
rate, blood glucose levels, serum protein 
levels, and electrolyte levels were normal. 
Cerebrospinal fluid examination and creat- 
inine phosphokinase (CPK) levels were 
normal in all the cases. There was no case 
with cervical rib, and myelography in all 
these cases ruled out a compressive 
lesion. 

Electromyographic (EMG) studies were 
done and motor and sensory (ulnar, 
median, peroneal, and sural) nerve conduc- 
tion velocity was determined using equip- 
ment with an amplifier system and 
advanced nerve stimulator and delay line. 
Concentric needles were used to investi- 
gate the affected and clinically normal 
muscles of upper and lower extremities.* 
Motor and distal sensory nerve conduction 
velocities were measured using Teflon- 
coated needle electrodes and a near-nerve 
electrode was placed in proximity to the 
nerve using threshold current. Supramaxi- 
mal current, a square wave pulse of 0.2 ms 
duration, was delivered through the 5-mm 
bare tip of near-nerve electrode. Sensory 
potentials were recorded with the amplifi- 
er and preamplifier using appropriate high 
and low frequencies, 10- to 20-,V amplifi- 
cation and sweep speed of 1 and 2 ms/ 
division (cm). Peak-to-peak amplitudes and 
latencies were measured from the onset of 
stimulus artifact to the first positive phase 


of sensory potential and first deflection in 
motor potential.'*'' [n four patients, proxi- 
mal conduction of motor fibers of median 
and ulnar nerves from supraclavicular fos- 
sa to elbow were measured using motor 
evoked potential recorded from hypothe- 
nar and pollicis brevis. Brachial plexus 
lesion was ruled out also by study of laten- 
cies to biceps, triceps, ard deltoid while 
stimulating at supraclavicular fossa. 

Muscle biopsy specimens were obtained 
from quadriceps in 13, deltoid in five, and 
from brachioradialis in eight patients. 
Sural nerve biopsy was dore in 13 patients. 
In eight patients, where the biopsy speci- 
men from extensor group of muscles 
showed atrophy on  hematoxylin-eosin 
stain, further histochemical staining was 
done to determine the type of fibers. 
involved in the process. Myosin adenosine 
triphosphatase was demonstrated in 10 u- 
thick cryostat sections." 


RESULTS 


Muscle wasting or weakness began 
insidiously between the ages of 16 and 
25 years in 20 patients (83%), 11 to 15 
years in three (13%), and one was 26 
years old at the time he noticed weak- 
ness. Except for one, all the patients 
were male. Muscle wasting progressed 
gradually for six months to three 
years in 21 (88%) and became station- 
ary. by five years in all (Table 1). 
Wasting and weakness of either hand 
or the hand and forearm muscles were 
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Table 1.—Age of Onset, Period of Progression and Duration of Atrophy and 
Weakness in 24 Patients 


Period of Progression, 


Age at Onset, yr/N (%) yr/N (96) and Weakness, yr/N (%) 
5-10/0 (0) < 1/2(8) < 1/2(8) 
20-25/8 (33) 3-4/2 (8) 5-10/2 (8) 


> 15/3 (13) 


Table 2.—Distribution of Wasting 


Hand and Hands, Forearm, 
Hands Alone Forearm and Upper Arm Total (%) 

Bilateral 

Symmetrical 1 1 1 3 

Asymmetrical 2 3 1 6 

Subtotal 3 4 2 9 (37.5) 
Unilateral 

Right side 2 6 8 

Left side 1 6 7 

Subtotal 12 15 (62.5) 





Duration of Atrophy 
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the only complaints at the time of 
examination. Bilateral symmetrical 
distal wasting of both hands and arms 
up to the elbow was present in three 
patients and asymmetrical bilateral 
involvement was seen in six patients 
(Table 2). In these nine patients with 
bilateral involvement, muscle wasting 
in one extremity preceded the other 
by six months to two years (Figure). 





Weakness paralleled the wasting and 
was most pronounced in the small 
muscles of the hand, including interos- 
sei, lumbricals, hypothenar, the thenar 
muscles, followed by the extensor and 
flexor muscles of the forearm. Wast- 
ing was restricted to the hand mus- 
cles, particularly the first dorsal inter- 
osseous and abductor pollicis brevis in 
three patients, resulting in an errone- 


Symmetrical wasting of hands and forearms, with prominent wasting of ulnar side (left) 


and extensor (right) of forearm. 















Triceps : 











Table 3.—Electromyographic Findings in Clinically Involved Muscles in 24 Cases 


Amplitude (50% 












Motor Units, N/% Polyphasic or More 
Potentials Increased) 
No Discrete Activity (^ 1296), Large Motor Fascicu- Fibril- 
Activity (Single or Mixed) N/% Units, N/% lation, N/% lation, N/% 

First dorsal interosseous 9/37.5 15/62.5 3/12.5 7/29 11/45 2/8.0 
Hypothenar muscles 6/25 18/75 8/33 6/25 6/25 2/8.0 
Flexors of forearm 3/12.5 14/58 8/33 13/54.5 6/25 nea 
Brachioradialis 1/4 10/42 9/37.5 9/37.5 8/33 YT 





ous diagnosis of carpal tunnel syn- 
drome. The triceps was atrophic in 
two patients and the biceps was mini- 
mally involved in one patient. Bra- 
chioradialis seemed to be relatively 
spared in most cases. Shoulder girdle 
and leg muscles were normal in all. 
Irregular jerky and “tremor-like” 
involuntary movements were seen in 
19 patients. These were most evident 
in the fingers; occasionally the whole 
hand was involved. The involuntary 
movements were prominent in four 
patients and led to investigations to 
exclude Wilson’s disease and rheumat- 
ic chorea. In one patient, wasting and 
weakness were minimal, but tremor- 
like movements were severe. There 
was some improvement in “tremor” in 
11 patients after treatment with pro- 
pranolol hydrochloride. Fascicula- 
tions, especially in forearm muscles, 
were observed in 15 patients and were 
also felt subjectively or actually seen 
in asymptomatic hand and forearm 
muscles in two. Twelve patients noted 
stiffness and cramps in the hands, 
exacerbated by cold and fatigue. In 
two, contractures and flexion deform- 
ities of the hands developed. In three 
patients, the skin of the hands was 
atrophic, dry, and shiny, but there was 
no loss of hair or brittleness of nails. 

Six patients gave a history of 
febrile illness two to six months 
before the onset of wasting. There 
was no family history of a similar or 
other neurological disorder and no 
symptoms suggestive of brachial plex- 
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Table 4.—Comparison of Various Reports in English-Language Literature 
on Juvenile Nonprogressive Distal Muscular Atrophy 


Source 
. Hirayama et al,‘ 1963 (Japan) 


Patients /Women 


No. of Age at 


Onset, yr 


20/0 15-21 1 


Maximum 
Progress, yr 


Involuntary 
Movements 


16/20 


Unilateral Bilateral 


20 0 
19 8 


0 
Hashimoto et al,’ 1976 (Japan) 27/0 13-21 4 
0 


Sobue et al,* 1978 (Japan) 


71/12 2-30 (18-22) 1 


0 
6 


Compernolle,’ 1973 (Holland) 1/1 20 


Pilgaard et al,’ 1968 (Denmark) 
Present study, India 
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1/0 15 


24/1 12-26 5 





4 0 1 0 
2 Yes 1 0 


19/24 15 9 
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us meuritis cr cervical root compres- 
sion. No histery of recent vaccination, 
immunization, expesure to toxins, or 
stremuous exercise before the onset of 
mruseular atrophy or weakness was 
eicited. 

Tre main EMG findings were a 
severe less of motor units in all 
patients m small muscles of the hand, 
with increased pclyphasic potentials 
(mone than 12%) m 70% of the patients 
in one or more mzseles of the hand or 
ferearm. Fascicuiations were seen in 
one or more muscles of the hand or 
ferearm n N patients. Fibrillations 
were recorded in only two patients. In 
the -linically "normal" contralateral 
hanc muscles of four out of 15 
patients with unilaceral involvement, 
the ZMG of tae brachioradialis muscle 
showed Gecreased number of motor 
units ("m:xec pattern”). Electromyog- 
raphy of »roximai shoulder girdle and 
lez muscies was normal in all cases 
(Table 3). 

In 18 patients, motor latencies and 
velocity m elbow to wrist segment 
wers nomma. in ulnar and median 
nerves (53 se G m/s) and motor 
evoked petertials were of low ampli- 
tude in five patients. It was not possi- 
be © determine metor conduction ve- 
locit, in six patients because of severe 
atrophy of iypethenar or abductor 
pollicis brevis. Sensory conduction ve- 
locity in ulnar and median nerves was 
normal in all the 24 patients in finger 
tc wrist segment 49 to 67 m/s). The 
sensory evoked potentials for median 
nerv2, first anger (thumb) to wrist 
was 18 to 32, V and for third finger to 
wris- was 13 te 30 uV. The ulnar 
sensery petertials frem fifth finger to 
wris. was 8 t» 25 EV. Proximal motor 
conduction m median and ulnar 
nerves from supraclavicular fossa to 
elbow was norma: m three patients (61 
te 72 m/s. using aecaliper for measure- 
men: of distances. Sural and peroneal 
nerv? conduction velocity was normal, 
with normal! ewcked sensory and 
moter potentials m all the patients. 
Sura nerve and muscle biopsy speci- 
mens from vastus in 13 patients and 
deltaid im five patients were normal. 
Ir a@ght, muscle biopsy specimens 
from wasted brachioradialis showed 
atrophy in al the patients, with pre- 
demmant involvement of type 2 
fibers. 


COMMENT 
Hrayama? described 38 patients 
and named the condition “juvenile 
. nenprogressiwe nmuscular atrophy" lo- 
célized to hand or forearm. The major- 
it; @ the patzents nave been reported 
from Japan, with isclated case reports 
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coming from Europe (Table 4). The 
atrophy is reported to be maximum in 
the hand and forearm, especially the 
ulnar aspect, and there is relative 
sparing of brachioradialis.** Wasting 
in the present series followed a similar 
pattern. A "glove and stocking" distri- 
bution of muscular atrophy was 
reported, but none of the patients in 
our study has involvement of the legs. 
There were no exaggerated reflexes 
or extensor plantar responses, as in 
some of the reported cases.‘ "Tremor- 
like" involuntary movements were 
present in 19 of 24 patients. The tre- 
mor was more pronounced than weak- 
ness in one patient, whose wasting 
was confined to the first dorsal inter- 
osseous. Coarse tremor of fasciculi in 
limb muscles in subjects with wasting 
diseases have been reported and must 
be differentiated from  fascicula- 
tions.? Tremulousness of fingers that 
is jerky and nonrhythmical has been 
described in Kugelberg-Welander dis- 
ease and childhood spinal atrophy, and 
has been termed “minipolymyoclo- 
nus. "'*^? The main EMG changes were 
loss of or deereased number of motor 
units, increased polyphasic potentials, 
and fasciculations. Fibrillations were 
found in two patients who were exam- 
ined within six months of onset of 
symptoms. Fibrillations, although re- 
ported in poliomyelitis long after the 
initial attack (60 years)," was not a 
major finding in these patients. The 
cause of this disorder is not certain; 
the absence of pyramidal tract, blad- 
der, and sensory abnormalities help to 
differentiate it from amyotrophic 
lateral sclerosis, syringomyelia, or spi- 
nal cord compression. Progressive an- 
terior horn cell degeneration due to a 
small vascular lesion has been sug- 
gested and associated handedness 
with strenuous exercise or sports were 
implicated as factors.*^ There was no 
relationship of atrophy to handedness 
in the present 24 patients. Although 
these patients were right-handed, in 
seven the disease was limited to the 
left arm. Isolated or asymmetric mus- 
cular involvement is characteristic of 
poliomyelitis and enterovirus infec- 
tions and they may be "subclinical." It 
is difficult to differentiate the syn- 
drome described from viral infection 
of anterior horn and systematic study 
in acute cases is essential. Febrile 
illness in six patients two to 12 months 
before the onset may require further 
study for viral etiology. “Subclinical” 
onset of weakness in hand muscles 
may not be accurately noticed because 
hand muscles are active and especially 
because the weakness is mild and 
patchy, with predominate involve- 
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ment of group 2 fibers. Insidious onset 
and an interval of several months 
between the febrile illness and ap- 
pearance of atrophy, as well as pro- 
gression for six months to five years 
before it becomes stationary in these 
patients, rules out the possibility of 
typical poliomyelitis. Localized atro- 
phy and nonprogressiv2 nature of this 
syndrome distinguishes it from ordi- 
nary motor neuron disease. Paralytic 
poliomyelitis may precede motor neu- 
ron disease by several years and simi- 
lar relationship cannot be excluded in 
the present study. 


Lewis P. Rowland, MD, aad Robert E. Love- 
lace, MD, gave valuable suggestions and criticism 
in the preparation of the maauscript. 
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Human Cerebellar Hypoplasia 


A Syndrome of Diverse Causes 


Harvey B. Sarnat, MD, Hilda Alcalá, MD 


€ Seven children had congenitally 
small cerebella. Perinatal asphyxia was 
not a factor. Clinical signs in infancy were 
generalized muscular hypotonia, delayed 
development, truncal titubation, and in- 
tention tremor. Most had fixation nystag- 
mus and esotropia. Three had seizures 
and an abnormal EEG. Pneumoencepha- 
lography in each case revealed a small 
cerebellum with prominent folia, large 
fourth ventricle, wide vallecula, large cis- 
terna magna, and normai lateral and third 
Véntricles. A computerized tomography 
scan in one case showed similar findings. 
One patient had an absent corpus callo- 
sum. One patient died at 2⁄2 years. The 
cerebellar hemispheres and vermis were 
small. Granular cells were absent 
throughout. Purkinje's cells were pre- 
served, but had dendritic swellings with 
radiating fibrils. Cerebellar, pontine, and 
inferior olivary nuclei showed mild neu- 
ronal loss. The clinical and pathologic 
findings resemble those of animal models 
of cerebellar hypoplasia produced by fetal 
exposure to certain viruses, toxins, or 
repeated low doses of radiation. Cerebel- 
lar hypoplasia is a clinical syndrome of 
several causes, but with many symptoms 
and signs in common. 

(Arch Neurol 37:300-305, 1980) 


H ypoplasia of the human cerebellum 

occurs as a rare autosomal reces- 
sive disease.'* It also has been 
described in isolated case reports as a 
sporadic, nonprogressive malforma- 
tion of the brain,** and as a part of a 
systemie degenerative disease not 
related to the spinocerebellar degen- 
erations of the Friedreich type.*’ 
Cerebellar hypoplasia also is known to 
be associated with other progressive 
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neurologic diseases including Werd- 
nig-Hoffmann disease;  Tay-Sachs 
disease, and Menkes's disease.'? It is 
seen in association with other develop- 
ment anomalies such as the Arnold- 
Chiari type 2 malformation." 

We describe seven children with 
cerebellar hypoplasia. Six had sporad- 
ic cases, without family history of 
neurologic disease. One patient (with 
postmortem study) had a microceph- 
alie, mentally retarded sister and a 
maternal cousin with epilepsy and 
mental retardation, but no family his- 
tory of ataxia. None of the children 
had evidence of neuromuscular or 
metabolie disease, and none had a 
history of perinatal difficulties, anox- 
ia, or head trauma. The diagnosis was 


Case 1 
Age, yr/sex 5%2/M 
Birth weight; 4,026 g; full term 
gestation 
Gross motor Rolled over at 6 
develop- mo, sat with sup- 
ment port at 18 mo, 
sat and stood 
alone 3 yr, walks 
with one hand 
held 
Speech 5 words at 2% yr, 
simple sentences 
at 5 yr 
Muscle tone Hypotonia 
Tendon re- Active 
flexes 
Coordination Titubation, ataxia, 


dyssynergia, in- 
tention tremor 


Ocular move- Jerky; fixation nys- 


ments tagmus; alternat- 
ing esotropia 
Seizures None 
EEG Normal 
Other fea- 
tures 
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TPURGETE OLMPEESS T 


confirmed by pneumoencephalogra- 
phy in each case and also by computer- 
ized tomography (CT) scan in one 
case. One patient died of pneumonia 
at 2% years of age. The histopatholog- 
ic findings in the cerebellar cortex 
were reminiscent of experimentally 
induced cerebellar hypoplasia in ani- 
mals. 


CLINICAL FINDINGS 


The principal clinical features of 
cerebellar hypoplasia in our seven 
patients are summarized in the Table. 
In early infancy, the most constant 
signs were generalized muscular hy- 
potonia and developmental delay. The 
hypotonia was occasionally severe, 
and was not associated with weak- 


Clinical Findings in Seven Spor 


Case 2 
4%2/F 
1,991 g; 34 wk 


Head control at 4 mo, 
rolled over at 6 mo, 
sat alone at 9 mo, 
stood at 2 yrs, walked 
alone at 2% yr 


2 words at 2 yr, 
phrases at 4 yr 


Hypotonia 
Hypoactive 


Titubation, ataxia, dys- 
synergia, intention 
tremor 

Jerky; fixation nystag- 
mus 


Partial motor since 14 
mo 


Mild generalized slow; 
left parietal paroxys- 
mal 


Brachycephaly and flat 
occiput, absent cor- 
pus callosum, lamb- 
doidal synostosis 


Case 3 
3/M 
3,402 g; full term 


Sat alone at 8 mo, 
walked with both 
hands held at 16 
mo, walks with 
one hand held 


10 words 


Hypotonia 

Active 

Titubation, ataxia, 
dyssynergia, in- 


tention tremor 
Jerky 


None 


Normal 


ness. Withm a few weeks, truncal 
titusation was seen. Ataxia, dyssyner- 
gia, and intention tremor became evi- 
dent during the frst year. Coordina- 
tion was impairec in both proximal 
and cista! muscles.Jerky ocular move- 
merits were seen m the majority. Fix- 
atiom or gaze nystazmus was seen in 
mos-. but phasic horizontal and verti- 
cal nystagmus of -he vestibular type 
occurred in only cne of our seven 
patients. Esotropm was present in 
thre» of our patients. It was of the 
altermating type, and amblyopia- 
exarepsia did met occur. Tendon 
streh reflexes were diminished in 
ampli tude in four patients, and were 
brisk in the o-her*hree, perhaps due to 
additional! cexticospinal tract deficit. 
Speech development was delayed in 
all s^ our patien.s and completely 
failec to develop im the child who died. 
Cerebellar drsartm-a was not recog- 
nized, although -his characteristic 
may have beceme evident after fur- 
ther development of language. Epilep- 
sy and abnormal EEG findings 
occurred m three patients and pro- 
vided further ewilence of cerebral 
invorement. One mild (case 2) had an 


ases of Cerebellar 4ypopiesia 


Case 4 
2%/F 
3,338 3; full'tesm 


Case 5 
2%2/M 
2,910 g; full term 


Sat atene at 2 yz, does Sat with support, 


no* stand or vealk poor head con- 
wit? support trol 
5 words None 
Hypctonia Hypotonia with 
spasticity 
Hvpaactive Active 


Titubmtion, ataxia, dys- Titubation, inten- 


syrergia, ntention tion tremor 
tremor 

Jerky fixation n*stag- Jerky; poor fixa- 
mus phasic herizon- tion 


tal € verticabrystag- 
mus impeired^»up- 
waro gaze 

Generalized: major mo- 
tor since 2 yr 


Generalized 
major motor 
since 4 mo 


Poorly regulated, 
generalized, 
slow, nonparox- 
ysmal 


en Microcephaly (3rd 
percentile); 
died; sister is 
mentally re- 
tarded but not 
ataxic; has sei- 
zures 


Generalized slew & 
Darmxysmal 
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absent corpus callosum. Patient 5, for 
whom the pathologic findings are 
described, differed clinieally from the 
others in having more extensive neu- 
rologic disease. 

Increased intracranial pressure was 
not a complication in any of our cases 
or in those previously reported. The 
CSF was examined in each of our 
cases and had a normal cell count and 
protein concentration. Isolation of 
viruses was not attempted. 


RADIOGRAPHIC FINDINGS 


Plain roentgenograms of the skull 
were normal in five of our seven cases. 
A low craniofacial ratio was seen in 
case 5, an expected finding in micro- 
cephaly. In case 2, brachycephaly and 
a flat occiput was shown to be due to 
bilateral synostosis of the lambdoidal 
sutures; the torcula was elevated. In 
none of our cases was the posterior 
fossa recognized as abnormally small. 
Radiographic signs of increased intra- 
cranial pressure were not seen. 

Pneumoencephalographiec (PEG) 
signs may be summarized as (1) small, 
but complete cerebellum (Fig 1); (2) 
prominent folial pattern of cerebellar 


Case 6 Case 7 
2/F 1%/F 


3,090 g; full term 3,050 g; full term 


Crawled at 13 mo, 
does not sit or 
stand 


Sat with support 
at 8 mo, walked 
with both hands 
held at 13 mo, 
does not sit or 
walk alone 


3 words at 14 mo, None 
20 words, no 


phrases 


Hypotonia Hypotonia 


Hypoactive, slight 
asymmetry 


Titubation, ataxia, 
mild intention 
tremor 

Jerky; no nystag- 
mus; alternating 
esotropia 


Hypoactive 


Titubation, mild in- 
tention tremor 


Jerky; fixation nys- 
tagmus; alternat- 
ing esotrophia 


None None 


Normal awake; left 
frontocentral, pa- 
roxysmal asleep 


High voltage al- 
pha; extreme 
sleep spindles 





Fig 1.—Lateral 
(case 6) showing small cerebellum (arrow- 
head) outlined by infratentorial air. Dis- 
crete folia are seen. Lateral ventricles are 
of normal size. Fourth ventricle, better 
visualized in other films, was 18 mm 
high. 


pneumoencephalogram 


cortex, outlined by infratentorial ær 
(Fig 1); (3) large fourth ventricle and 
wide vallecula (Fig 2 and 3); (4) 
normal-sized lateral and third ventri- 
cles, or only minimal di'ation (Fig 1 to 
3); (5) large cisterna magna (Fig 2); (6) 
absent corpus callosum (case 2). 

A CT scan was obtained only in case 
2. Àn enormous cisterna magna, wide 
vallecula, and large fcurth ventricle 
were shown (Fig 4). No evidence of a 
Dandy-Walker cyst or 5f the Arnold- 
Chiari malformation wzs found in this 
case or in any of the others studied by 
PEG. The detailed rad: ographic find- 
ings in patient 2 and in other children 
with abnormally large cisternae mag- 
nae, but with normal cerebella, have 
been reported." 


PATHOLOGIC FINDINGS 
OF PATIENT 5 
General Pathologic Findings 


Extensive bilateral bronchopneu- 
monia, focal hemorrhage of the right 
adrenal gland, and petechial hemor- 
rhages in duodenum were found. 


Neuropathologic Findings 


Gross.— The child had a normal face. 
Cireumference of the head was 42.5 
em (normal mean for age and sex, 48.7 
cm). Fontanelles were closed. The 
dura was normal and all dural sinuses 
were patent. The weight of the brain 
in the fresh state was 650 g (normal 
for age, 1,100 to 1,140 g). The leptome- 
ninges were thin and delicate. The 
cerebral hemispheres were symmetric 
and small, and convolutions were 
normally formed. The circle of Willis 
and cranial nerves were intact. The 
cerebellum was uniformly small (Fig 
5), and the cerebellopontine angles 
were wide. Sagittal sections of the 
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Fig 2.—Left, Sagittal tomogram of pneumoencephalogram (case 4). Fourth ventricle is 22 mm high. Cisterna magna is large and vellecula 
(large arrowhead) also is abnormally wide. Lingula is demarcated by air in precentral fissure (small arrowhead). Lateral ventricles are 
normal. Right, Corona! tomographic plane of pneumoencephalogram. Infratentorial air (arrowhead) outlines cerebellar cortex. Fourth 
ventric e is large and has deep lateral recesses. Lateral ventricles are not dilated. 





Fig 3.—Coronal tomogram of pneumoencephalogram (case 7) 
Fourth ventricle is 17 mm high, and has deep latera! recesses 
(arrowheads) 34 mm apart. 


Fig 5.—Ventral view of brainstem and diminutive cerebellum (case 
5). Wide space is seen between cerebellar hemispheres anc 
medial wall of cerebrum. Folia are not widely separated. 


AX 
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Fig 4.—Computerized tomogram (case 2) showing wide vallecula 
(arrowhead) between enormous cisterna magna (CM) ard large 
fourth ventricle. Lateral ventricles are mildly dilated at trigone, but 
have small frontal horns; they are widely separated due to 
absence of corpus callosum. These findings were confirmed by 
pneumoencephalography. No evidence of Dandy-Walker cyst 
was found. (Reproduced with permission from Radiology, the 
Radiological Society of North America, Inc.) 


Fig 6.—Superior vermis of cerebellar cortex. Purkinje’s cells are 
relatively well preserved, but external and internal layers of 
granular cells are absent. Bergmann gliosis is seen between 
Purkinje’s cells. Proximal portions of central white matter are 
better myelinated than distal parts of folia (Luxol fast blue-PAS, 
original magnification x31). 
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tion. x 400). % pi 


Fig 8.—Cactus-like fibrils of asteroid bodies in molecular layer of 
cortex (Sevier stain, original Beaniicatiag x 500). 


cerebellar cortex 


cerebellum revealec normal gross ar- 
chitecture. €oronal sections of the 
cerebral temispheres disclosed well- 


demarcated cortex with mild deepen- 
ing of the suci. The lateral ventricles: 
were mim mally increased in size, and. 


the corpes callosum was thin. The 
basal gargli: appeared normal bilat- 
eral 7. Cress-sections of the brainstem 
and spinal cord appeared normal. Tie 
basis pon is was of normal size. 
Microseopie ^ Examination.—Stain 


app ied were hematoxylin-eosin (HI x. 


Fig * —Dendr:es of Purkinje's cells in molecular layer have focal 
swellings >f “asteroid bodies" Gan stain, original peaonitica: 


Jun 


Lux fast blue counterstained with : 


PAS reagent (LFB-PAS), and Sevier 
silver stam for neuronal processes. 
The leptomeninges were histologi- 
cally normal. Sections of frontal, tem- 
poral. and calearime cortex showed 
moderate loss of nerve cells without 
any partcular layer selectively in- 
volved; many rema'/ning neurons ex- 
hibited small, shrunken bodies with 
pykmotie 1ucei. Reactive gliosis was 


observed in the most affected areas. - 


The nerve loss was most evident in 
Sommer's seetor of the hippocampus. 
Min mai less of nerve cells was seen in 
the Dasa. ganglia. The subcortical 
white mætter was normally myeli- 


nmnatec, but diffuse mild astrocytosis 


was seen. Thepontire tegmentum had 
mild vacwolization of the neuropil. 
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Cranial nerve nuclei contained normal 
neuronal populations, but the griseum 
pontis and reticular formation of the 


medulla had minimal, scattered neu- 
. ronal loss. Reactive gliosis was seen in 


the inferior olivary nuclei, although 
the neuronal population was not 


reduced. The superior, middle, and 
inferior cerebellar peduncles were not 
ye or demyelinated. 


The most prominent changes seen 
were in the cerebellum, which was 
diffusely involved. The molecular 
layer was reduced in depth and Berg- 
mann glial cells were proliferated. The 
internal granular layer was virtually 
absent and replaced by astrogliosis 
(Fig 6). In the tips of the folia, LFB 
myelin stain showed extreme pallor 
and loosening of the neuropil. Sevier 
stain showed loss of glomeruli and of 


axis cylinders within the granular | 


layer. In contrast, Purkinje's cells 
were present throughout, although 


slightly reduced in number (Fig 6). 


Their neuronal bodies and axons 
appeared normal, but the dendritic 
extensions in the molecular layer 
showed marked tortuosities and swell- 
ings, especially at the distal ends (Fig 
7T) These dendritic swellings were 
seen in HE-stained sections as deeply 
eosinophilic, oval or round plaques; 
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with the Sevier stain, radiating fibrils 
were seen forming “asteroid bodies” 
or cactus-like structures (Fig 8). 

As with the interna! granular cells, 
basket, Golgi, and stellate cells could 





not be found. The central core of the . 


cerebellar white matter showed only 
mild pallor of myelin, of lesser degree 
than in peripheral por-ions of the fo- 
lia. The dentate, emboliform, globose, 
and fastigial nuclei had only a mini- 
mal reduction in number of nerve 
cells. Heterotopias were not found. 
Examination of the spinal cord 


showed deficient myelin in the dorsal 


and ventral spinocerebellar tracts 
bilaterally. The nucleus dorsalis (col- 
umn of Clarke) and lateral marginal 
cells of the spinal gray matter, giving 
origin to these pathways, had neurons 
of normal number ard appearance. 
Motor neurons of the ventral horns 
were normal. The dorsal columns and 
corticospinal tracts were well myeli- 
nated. 


COMMENT 


A congenitally small cerebellum . 


may result from a variety of unrelated 
causes and be associated with diverse 
histopathologic findings. Because of 
neurologic and radiographic features 
in common in infancy, cerebellar 
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hypoplasia is a clinically useful term if 
it is understood as a syndrome and not 
as a disease. Generalized muscular 
hypotonia is among the most constant 
and prominent findings in early 
infancy. Decreased muscle tone and 
poor response to slow stretch may be 
experimentally induced in monkeys 
by cerebellectomy, and result from 
decreased fusimotor activity leading 
to abnormalities of muscle spindle 
function.'* The presence of truncal 
titubation and abnormal ocular move- 
ments help distinguish infants with 
cerebellar hypotonia from those with 
other causes of hypotonia, such as 
neuromuscular disease. Computerized 
tomography has been successfully 
applied to the diagnosis of olivoponto- 
cerebellar degeneration," and is a 
noninvasive method of demonstrating 
cerebellar hypoplasia, as shown in one 
of our cases. 

“The rhombic lip of His has been 
alternatively designated the germinal 
trigone and redefined as the source of 
neuronal population of the external 
granular layer, which does not form 
until after the cerebellar nuclear neu- 
rons and Purkinje’s cells differen- 
tiate.^ The external granular layer 
begins to form as an extension of the 
germinal trigone in the posteroven- 
tral aspect of the cerebellum, from 
where it spreads laterally and rostral- 
ly over the surface of the cerebellar 
cortex. In man, the external granu- 
lar layer is formed at between 10 and 
14 weeks of gestation. This transition- 
al layer of primitive neuroepithelial 
cells on the external surface of the 
cerebellar cortex persists for several 
months postnatally until migration is 
complete. External granular cells 
were first recognized by Obersteiner 
in 1880, who believed that they were a 
part of the reticuloendothelial system, 
but later proposed that they gave rise 
to glial elements." Popoff suggested 


in 1896 that they were primitive cells: 


capable of differentiating into either 
glia or neurons.* The sequence of 
migration and transformation of the 
various cells of the cerebellar cortex of 
the immature animal was traced by 
Ramón y Cajal, using Golgi tech- 
niques of impregnation.'? More recent 
electron microscopic and autoradio- 
graphie studies have elucidated the 
differentiation of basket, Golgi, stel- 
late, and internal granular cells from 
the external granular layer": The 


, entire population of the internal gran- 


ular neurons in the rat arises postna- 
tally from the external granular layer 
between day 1 and 18, and 95% of 
these cells are produced between 4 and 
15 days of age." 
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The external granular cells of the 
immature human cerebral cortex are 
the only neuroepithelial cells in late 
fetal life and the postnatal period still 
retaining the potential for mitosis and 
neurogenesis. The vulnerability of 
these embryonic cells to environmen- 
tal insults is balanced by a regenera- 
tive capacity long since lost by other 
parts of the brain. The loss of all four 
derivatives in our patient 5 is evidence 
of an insult beginning in early fetal 
life. 

Cerebellar hypoplasia, associated 
with relative preservation of brain- 
stem and supratentorial structures, 
may be experimentally induced in 
fetal and neonatal mammals by sev- 
eral cytotoxic drugs;** sublethal 
doses of irradiation,?- and by viral 
infections of several types.**-** Strains 
of mice with genetic mutations also 
have dysgenesis of the  cerebel- 
lum*-*** and kittens with cerebellar 
hypoplasia have been recognized for 
almost a century.*'** One common fea- 
ture shared by these diverse disorders 
is depletion of the granular cells. The 
Purkinje's cells, in contrast, are well 
preserved and even form dendritic 
spines despite a paucity of presynap- 
tic terminals.*^*** Normally, most ex- 
ternal granular cells develop bipolar 
axons (ie, the parallel fibers of the 
molecular zone) and form synapses 
with dendrites of Purkinje's cells 
before migrating to their mature posi- 
tion within the folia.**^*** Additional 
postmigratory maturation of the den- 
dritie processes of granular cells also 
oceurs.?? In rodents, in the absence of 
granular cells, a synaptic reorganiza- 
tion of the cerebellar cortex occurs in 
which ascending mossy fibers enter 
the cerebellum and synapse directly 
with Purkinje's cells.**'* The preser- 
vation of the pontine nuclei in our case 
suggests that the mossy fibers arising 
from basal pontine neurons are capa- 
ble of synapsing with targets other 
than granular cells in man as in exper- 
imental animals. 

Degeneration of granular cells also 
occurs in human diseases, including 
Tay-Sachs disease,  Menkes's dis- 
ease," familial cerebellar degenera- 
tion,^^* and in a sporadic case of 
cerebellar hypoplasia herein de- 
scribed. The Purkinje’s cells are more 
affected in anoxia, in olivopontocere- 
bellar degeneration,’ and possibly in 
chronic phenytoin intoxication.” 

Single doses of methylazoxymetha- 
nol administered prenatally to ham- 
sters causes temporary destruction of 
the external granular layer, but sur- 
viving cells multiply and, by postnatal 
day 20, the regenerated external 


. n" 
4 


granular layer is indistinguishable 
from that of control littermates.** Sin- 
gle or a few low doses of irradiation 
administered to young rats cause sim- 
ilar decimation of the external granu- 
lar layer, followed by regeneration.**** 
Repeated daily doses of irradiation? 
or of cytotoxic drugs * cause such com- 
plete necrosis of external granular 
layer cells that regeneration does not 
occur or is incomplete. The absence of 
granular cells in human cases of cere- 
bellar hypoplasia indicates that a cyto- 
toxic factor was active either re- 
peatedly or continuously during a 
period of at least several weeks, 
beginning at a time before granular 
cells had migrated. 

Human cerebellar hypoplasia has 
been attributed to cytomegalovirus 
infection, but all cellular components 
of the cerebellar cortex were affected 
in that case? A child who had 
received radiation during the second 
trimester of fetal life had findings 
almost identical to those produced by 
experimental irradiation in rats.» 

The “asteroid” bedies seen in the 
molecular layer are local swellings of 
the dendritic cytoplasm of otherwise. 
intact Purkinje’s cells. These cactus- 
shaped structures also occur in other 
cerebellar disorders developing early 
in gestation. They occur during the 
period of maximum growth of Pur- 
kinje’s cell dendrites between the 36th 
fetal week and the eighth month of 
postnatal life.” The Bergmann gliosis, 
axonal “torpedoes,” and moderate 
lack of myelination in our ease are not 
specific and also occur in other con- 
genital and acquired cerebellar dis- 
eases in children and adults. Diffuse 
sclerosis of the cerebellum, as de- 
scribed in children with perinatal 
asphyxia and in progressive systemic 
neurologic diseases,” was not found in 
our case, but this lesion, or selective 
loss of Purkinje’s cells, or other lesions 
differing from granular cell depletion 
may be present in some of our surviv- 
ing patients. 


Dr Fritz E. Dreifuss and Dr James Q. Miller, 
University of Virginia School of Medicine and 
the Child Neurology Program of the State of 
Virginia, gave permission to publish three of the 
cases. Patient 2 was referred by Dr Husam 
Darwish and Dr Carol A. Archer. Dr Simon 
Horenstein, St Louis University, offered helpful 
suggestions. 


References 


1. Jervis GA: Early familial cerebellar degen- 
eration: Report of 3 cases in one family. J Nerv 
Ment Dis 111:398-407, 1950. 

2. Lamy M, Grasset A, Jammet ML, et al: 
L'ataxie cérébelleuse héréditaire de l'enfance. 
Arch Fr Pediatr 20:5-15, 1963. 

3. Ule G: Kleinhirnrindenatrophie vom Kór- 


Human Cerebellar Hypoplasia—Sarnat & Alcalá 


nertzp. Diei © Nerrenheilkd 168:195-226, 1952. 

4 Hiramo À 3embi-zer HM, Ghatak NR, et al: 
On tae relatiomfhip between human and experi- 
men-al granule -elltype cerebellar degeneration. 
J Neuropathol xp. Nen ral 32:493-502, 1973. 

5. Norman EM: Primary degeneration of the 
gramilar lawer of the cerebellum: An unusual 
form of fami! cer bellar atrophy occurring 
earty in life. Genin 625365-379, 1940. 

6 Norman EM, Urieh E: Cerebellar hypoplasia 
asseciated wit» systemic degeneration in early 
life. J Nerol "euros. rg Psychiatry 21:159-166, 
1958. 

T. Netsky M — Degeneration of the cerebellum 
and its patawass, in Minckler J (ed): Pathology of 
ihe Nervous Ssstem. New York, McGraw-Hill 
Book Co, 1968, «9l 1,p» 1163-1185. 

& Weinberg AG, Kirkpatrick JB: Cerebellar 
hypoolasiasinc Werdmig-Hoffmann disease. Dev 
Med Chiid New! 177-311-516, 1975. 

9 Friede Ri- Arrested cerebellar develop- 
ment: A typeo -ercbeilar degeneration in amau- 
protic idiocy. . Naur»! Neurosurg Psychiatry 
27:41-45, 1954. 

1%. Williams RS. Marshall PC, Lott IT: Den- 
dritie abnormal ies in “steely hair syndrome”: A 
Gole- micreseos anal ‘sis, abstracted. Neurology 
27:3, 1977. 

1i. Danie! FX, Strich ST: Some observations 
on the cong eni-zl ceíc7mity of the central nerv- 
cus system knewn as :he Arnold-Chiari malfor- 


mation. J Nerwopathe’ Exp Neurol 17:255-266, 
1958. 
12 Archer “A, Darwish H, Smith K Jr: 


Enlarged cste-xae megnae and posterior fossa 
cysts simulatiee Dardy-Walker syndrome on 
computed tomewraph . Radiology 127:681-686, 


. 19758. 


1%. Gilman ^ The mechanism of cerebe]lar 
hypotonia: Sn experimental study in the monkey. 
Brain 92:621-62z, 1966. 

14. Gilroy 1, ynn G% Computerized tomogra- 
phy and anditeny-evolked potentials: Use in the 
diagnosis ef o--opontoeerebellar degeneration. 
Arch Nev re! 3514F JA, 1978. 

15. Altman J 3ayer34A: Prenatal development 
of the cerebeilaesystem in the rat: I. Cytogenesis 
and t istogenes-— of the deep nuclei and cortex of 
the cerebelium J Com» Neurol 179:23-48, 1978. 

16. WeoeardJS: Əririn of the external granule 
layer of the cwsebeliar crier: J Comp Neurol 
15:65-73, 60. 

I7. Ober-teimer Hber Diii Bau der Klein- 
hirminde beim Menscaen und bei Tieren. Biol 
Cent-albi 15145 752, 1383. 

18. Popolf 3: Weiter-r Beitrag zur Frage über 
die Histegenes= der Cieinhirnrinde. Biol Cen- 
fraid 16:462-468. 1896. 

18. Ramem y Dajal 3: Histologie du Système 
Nerveux de 'Eomme.-et des Vertébrés 2 vols. 
Madrid, Institute Ramen y Cajal, 1911 (reprinted 
1955) 


20. Larrameadi LM E: Analysis of synaptogen- 
esis in the «erecellum o? the mouse, in Llinás R 
(ed: Newrebobwyy af Cerebellar Evolution and 
Pevewpment. Cicage, American Medical Asso- 
ciaticn, 1963, ps 803-36. 

21. Miale IL, Sidmar XL: An autoradiographic 
analysis of nisterenesi in the mouse cerebellum. 
Exp Neuro 4:25°-296, 964. 

22 Altman .- Postmatal development of the 
cerebellar cort=< in the rat: I. The external 
germinal layer end transitional molecular layer. 
J Comp Newroe 45352397, 1972. 

23. Altman . Posimatal development of the 


Arch Neurci—oi 37, May 1980 


cerebellar cortex in the rat: III. Maturation of the ` 


components of the granular layer. J Comp Neurol 
145:465-513, 1972. 

24. Fujita A: Quantitative analysis of cell pro- 
liferation and differentiation in the cortex of the 
postnatal mouse cerebellum. J Cell Biol 32:277- 
287, 1967. 

25. Jones M, Mickelsen O, Yang M: Methyla- 
zoxymethanol neurotoxicity. Prog Neuropathol 
2:91-114, 1973. 

26. Shimada M, Langman J: Repair of the 
external granular layer of the hamster cerebel- 
lum after prenatal and postnatal administration 
of methylazoxymethanol. Teratology 3:119-134, 
1970. 

27. Jones MZ, Gardner E: Pathogenesis of 
methylazoxymethanol-induced lesions in the 
postnatal mouse cerebellum. J Neuropathol Exp 
Neurol 35:413-444, 1976. 

28. Maruyama 5, Chiga N, D'Agostino AN: 
Selective necrosis in the fetal rat central nervous 
system produced by 5-fluoro 2’-deoxyuridine: A 
morphologic study. J Neuropathol Exp Neurol 
27:96-107, 1964. 

29. Shimada M, Langman J: Repair of the 
external granular layer after postnatal treat- 
ment with 5-fluorodeoxyuridine. Am J Anat 
129:247-260, 1970. 

30. Nathanson N, Cole GA, van der Loos H: 
Heterotopic cerebellar granule cells following 
administration of cyclophosphamide to suckling 
rats. Brain Res 15:532-536, 1969. 

31. Fischer DS, Jonas HM: Cerebellar hypopla- 
sia resulting from cytosine arabinoside treat- 
ment in the neonatal hamster. Clin Res 13:540, 
1965. 

32. Hirano A, Dembitzer HM, Jones M: An 
electron microscopic study of cycasin-induced 
cerebellar alterations. J Neuropathol Exp Neurol 
31:113-125, 1972. 

33. Schaarschmidt W: Licht-und elektronenmi- 
kroskopische Untersuchung am Kleinhirn 12 
Tage alter Ratten nach Behandlung mit 6-Ami- 
nonikotinamide (6-AN). Acta Anat 91:362-375, 
1975. 

34. Lullmann-Rauch R: Lipidosis-like altera- 
tions in spinal cord and cerebellar cortex of rats 
treated with chlorphentermine or tricyclic anti- 
depressants. Acta Neuropathol 29:237-249, 1974. 

35. Phemister RD, Shively JN, Young S: The 
effects of gamma irradiation of the postnatally 
developing canine cerebellar cortex: II. Sequen- 
tial histogenesis of radiation-induced changes. 
J Neuropathol Exp Neurol 28:128-138, 1969. 

36. Altman J, Anderson WJ, Wright KA: 
Reconstitution of the external granular layer of 
the cerebellar cortex in infant rats after low level 
x-irradiation. Anat Rec 163:453-472, 1969. 

37. Altman J, Anderson WJ: Experimental 
reorganization of the cerebellar cortex: I. Mor- 
phological effects of elimination of all microneu- 
rons with prolonged x-irradiation started at 
birth. J Comp Neurol 146:355-406, 1972. 

38. Kilham L, Margolis G, Colby ED: Congen- 
ital infections of cats and ferrets by feline pan- 
leukopenia virus manifested by cerebellar hypo- 
plasia. Lab Invest 17:465-480, 1967. 

39. Ward GM: Bovine cerebellar hypoplasia 
apparently caused by BVD-MD virus: A case 
report. Cornell Vet 59:570-576, 1969. 

40. Monjan AA, Cole GA, Gilden DH, et al: 
Pathogenesis of cerebellar hypoplasia produced 
by lymphocytic choriomeningitis infection in 
neonatal rats: I. Evolution of disease following 
infection at 4 days of age. J Neuropathol Exp 


Human Cerebellar Hypoplasia—Sarnat & Alcala 


Neurol 32:110-124, 1973. 

41. Brown TT, DeLahunte A, Scott FW, et al: 
Virus induced congenital amomalies of the bovine 
fetus: II. Histopathology of cerebellar degenera- 
tion (hypoplasia) induced by virus of bovine viral 
diarrhea-mucosal disease. Cornell Vet 63:561-578, 
1973. 

42. Margolis G, Kilham L, Johnson RH: The 
parvoviruses and replicating cells: Insights into 
the pathogenesis of cerebelar hypoplasia. Prog 
Neuropathol 1:168-201, 1971. 

43. Llinás R, Hillman DE Precht W: Neuronal 
circuit reorganization in mammalian agranular 
cerebellar cortex. J Newurobsol 4:69-94, 1973. 

44. Sidman RL, Green M, Apple S: Catalog of 
Neurological Mutants of the Mouse. Cambridge, 
Mass, Harvard University Press, 1965. 

- 45. Rakic P, Sidman RL: Sequence of develop- 
mental abnormalities leadinz to granule cell defi- 
cit in cerebellar cortex of weaver mutant mice. 
J Comp Neurol 152:103-132, 1973. 

46. Hirano A, Dembitzer HM: Cerebellar alter- 
ations in the weaver mouse. J Cell Biol 56:478- 
486, 1973. 

47. Herringman WP, Andrews FW: Two cases 
of cerebellar disease in cats with staggering. St 
Barth Hosp Rep 24:241, 1888. 

48. Jelgersma G: Drei Fälle von cerebellar- 
Atrophie bei der Katze; nebst Bemerkungen ber 
das  cerebro-cerebellaare Verbindungssystem. 
J Psychol Neurol 23:105-134. 1917. 

49. West MJ, Del Cerro M: Early formation of 
synapses in the molecular layer of the fetal rat 
cerebellum. J Comp Neurol 165:137-160, 1975. 

- 50. Smith DE, Downs I: Postnatal develop- 
ment of the granule cell in the kitten cerebellum. 
Am J Anat 151:527-538, 1978. 

51. Herndon RM, Margols G, Kilham L: The 
synaptic organization of the malformed cerebel- 
lum induced by perinatal infection with the 
feline panleukopenia virus (PVL): II. The Pur- 
kinje cell and its afferents. J Neuropathol Exp 
Neurol 30:557-580, 1971. 

52. Hirano A, Zimmerman HM: Aberrant 
synaptic development. Arce Neurol 28:359-366, 
1973. 

53. Puro DG, Woodard De: Synaptic reorgani- 
zation of the rat eerebellum degranulated by 
postnatal x-irradiation. Read before the Fourth 
annual meeting of the Society for Neuroscience, _ 
St Louis, Oct 20, 1974. 

54. Jervis GA: Concordan- primary atrophy of 
the cerebellar granules in monozygotic twins. 
Acta Genet Med Gemellol 3:153-162, 1954. 

55. Ghatak NR, Santoso RA, McKinney WM: 
Cerebellar degeneration following long-term 
phenytoin therapy. Neurology 26:818-820, 1976. 

56. Phemister RD, Shively JN, Young S: The 
effects of gamma irradiation on the postnatally 
developing canine cerebellar cortex: I. Effects of 
single sublethal exposures. J Neuropathol Exp 
Neurol 28:119-127, 1969. 

57. Ceballos R, Ch’ien LT, Whitley RJ, et al: 
Cerebellar hypoplasia in an infant with congen- 
ital cytomegalovirus infectien. Ped iatrics 51:155- 
157, 1976. 

58. Van Bogaert, Rademeker MA: Une dys- 
génésie cérébelleuse chez un enfant du radium. 
Rev Neurol 93:65-82, 1955. 

59. Friede RL: Developmental Neuropathology. 
New York, Springer-Verlag. 1975, pp 332-335. 

60. Rosman NP, Schapiro MB, Wolf PA: Scle- 
rotic atrophy of the cerebellum: A clinicopatho- 
logical survey. J Newropathel Exp Neurol 37:174- 
191, 1978. 


305 





^ d 


WP 
- 


MMC m 


"Fj 


—- 
» 


"A 5 a ANT Tie = tn 





n 

V 

n 

IM 

m 

« 

$ 

- 
b 
A 


Uni T acad 


TIUTENENEEQEUUCUUCPENTUENUEN UTECURUUEEERUESVTUÓRUTTERERER: 
, js $ 4 z il "uU ' P ^. - ‘ 


Brief Communications and Clinical Notes 
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Cranial Computerized Tomography in Childhood Leukemia 


Richard G. Curless, MD 


* The value of computerized tomogra- 
phy (CT) of the head in childhood leuke- 
mia is emphasized by a striking example. 
The response of the leukemic infiltrate to 
radiation suggests that an earlier (pre- 
symptomatic) scan might have led to 
major improvement in management. A 
routine CT scan may be warranted in 
children with a prolonged remission in 
search of a CNS reservoir for leukemia 
cells. 

. (Arch Neurol 37:306-307, 1980) 


The value of computerized tomogra- 

phy (CT) of the brain in the diag- 
nosis and treatment of metastatic, 
acute lymphocytic leukemia (ALL) has 
received minimal attention in the 
literature. Recent reviews emphasize 
the clinical conditions in which CT is 
of maximal and minimal productivity 
without mentioning this entity,'* and 
the Academy of Pediatrics Committee 
on Radiology notes the potential value 
of CT in searching for neoplastic 
recurrence or spread." 

There is ample documentation of 
nonmetastatic intracranial structural 
lesions in ALL by CT and pathological 
study. Computerized tomography and 
skull roentgenography have demon- 
strated calcifications, atrophy, and 
radiolucent areas.^ Pathologic stud- 
ies corroborate the frequency of non- 
metastatic lesions with the descrip- 
tions of necrotic foci*" and atrophy." 


While the clinical and pathological evi- 
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dence for leptomeningeal spread in 
ALL is abundant, only one report of 
parenchymal brain lesion diagnosed 
by CT could be found." The case pre- 
sented here demonstrates the develop- 
ment of large periventricular lesions 
with clinieal and CT evidence of 
prompt improvement after radiation 
therapy. An earlier routine CT scan 
might have had an important impact 
upon therapy. 


REPORT OF A CASE 


A 10-year-old boy had the onset of list- 
lessness, sore throat, leg pain, and expis- 
taxis one week before admission. He was a 
pale, lethargie child with a palpable spleen 
and liver, a temperature of 43.3 °C (100 °F) 
and pulse rate of 95 beats per minute. No 
major adenopathy and no skin lesions were 
noted. A diagnosis of acute lymphocytic 
leukemia was made after bone marrow 
aspiration, and a remission was accom- 
plished with a regimen of prednisone, vin- 
cristine, aspariginase, intrathecal (IT) 
methotrexate, and 2,400 rads of craniospi- 
nal irradiation. 

He was asymptomatic during the subse- 
quent ten months and received mainte- 
nance therapy with prednisone, vincris- 
tine, and oral methotrexate. Twelve 
months after induction of treatment, he 
had leukemic meningitis with headache, 
nuchal rigidity, and papilledema. The CSF 
pressure was 250 mm of H.O, with 50 
WBCs per cubic millimeter, of which 89% 
were blasts and 69% were lymphocytes. 
The CSF glucose level was 21 mg/dL and 
the protein level was 248 mg/dL. Intrathe- 
cal methotrexate produced dramatic im- 
provement, and treatment was continued 
with vincristine sulfate (Oncovin), dauno- 
mycin, and prednisone. Six months later a 
testicular infiltrate developed and was 
treated with irradiation. 


Two and a half years after the start of a 
drug treatment regimen, the patient had a 
recurrence of leukemic meningitis, and in 
the subsequent 22 months until his death 
he had symptoms, signs, and laboratory 
evidence (CSF specimens) of persistent 
CNS involvement. During this interval his 
condition was managed by intrathecal 
injections of methotrexate at weekly or 
bimonthly intervals. The CSF remained 
positive for leukemic cells, although symp- 
toms and signs fluctuated. 

Four months before death, acute enceph- 
alopathy developed, manifested by gener- 
alized seizures and stupor. There were 
Babinski signs and early papilledema, but 
no focal neurological abnormalities. His 
neck was supple, and he did not complain of 
headache. The CSF pressure was 130 mm 
of H.O with a protein level of 60 mg/dL, 
and a glucose level of 65 mg/dL. There 
were two mature monocytes. 

On the basis of the CT scan (Figure, top), 
cranial radiation was given, and within two 
days he became much more alert and was 
discharged after one week with both clini- 
cal and CT improvemert (Figure, bottom). 
He remained alert, ambulatory, and totally 
amnestie with respect to the recent hospi- 
talization until three mcnths later, when he 
died after a brief hospitalization for dehy- 
dration and stupor. 

At necropsy the periventricular deposits 
shown on CT were determined to be infil- 
trates of leukemic cells with a polymorpho- 
nuclear cellular pattern. Wright-Giemsa 
and esterase stains supported the diagno- 
sis of acute granulocytic leukemia. No 
karyotype was obtained in a search for a 
Philadelphia chromosome. No cortical atro- 
phy was present, and the ventricles were 
mildly dilated. There were extensive leu- 
kemic infiltrates involving the entire 
brain, brainstem, cerebellum, leptome- 
ninges, dura, and ventricles. No herniation 
or gross hemorrhage was present. A reap- 
praisal of the initial peripheral blood and 
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Top Computerized tomographic scans 
wit» (lef? and without contrast, obtained 
on cay o: &dmissiar.. Note large enhancing 
ies ons adgscent tc Steral ventricles poste- 
riorly anc © lesser extent anteriorly. Epen- 
dymal invGvement < present in third ven- 
icie as wll. Bot-», Similar studies one 
wee« af imadiaten. Previous masses 
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persists. 





ome marrew studies confirmed the accura- 
ey »- the irttial diagnosis of acute lympho- 
eytie leukenia. 


CONMENT 


Aside ‘rom  &ikemie meningitis, 
the cause of majer cerebral dysfunc- 
tion in ALL is bel eved by many to be 
the resul- of therapy. Studies have 
coc. mentad the clinical syndrome of a 
Slowly pregressiv» leukoencephalopa- 
thy, occas.onally progressing to death 
in childrea who have received both 
crarial radiation and methotrexate 
(MTX) nwo to 2 months before the 
onset of symptoms. The route of 
MTX admin:stration has not always 
been stated. The pathologic change of 
this syndrome is nm=crosis without neo- 
plas-ie cells. The ratients do not re- 
spond tc -adiatiem therapy." No CT 
Seams were reporte] in these cases. 

Scmnelencse, anerexia, and irritabil- 
izy may Decur ore -o two months fol- 
lewing radistion therapy.^ These 
transient symptoms may be related to 
a raciation-induced defect in myelina- 
tor? anc/or tc the demyelination 
noted in ezperimeatal animals follow- 
ing radiaton.” AH of the patients so 
afiicted Rave resovered. Radiation 
may alsopeocucezar acute encephalop- 
ath; several hours following therapy 
in a few childrer with ALL.'* The 
mechanism ef ths very uncommon 
side effeet is mot cear. 
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Methotrexate or its lipid solvent, 
benzyl alcohol, have also been consid- 
ered as possible offenders in produc- 
ing acute or subacute encephalopa- 
thies.'^'* However, MTX toxicity is 
not proven, and Price and Jamieson 
have made a strong argument against 
such a correlation.* 

The patient described had a very 
unusual complication of ALL because 
of the development of myelogenous 
leukemia while undergoing treat- 
ment. This has been reported in 
adults, and speculations are offered 
concerning a conversion to a new cell 
line vs a second disease resulting from 
the carcinogenic effect of therapy.” 
Regardless of the mechanism, there 
are no statistics indicating how fre- 
quently this occurs in childhood ALL. 
How long these infiltrates were pres- 
ent in this child is unknown, but the 
benefit of radiation therapy was dra- 
matic. 

The improvement in ALL progno- 
sis, with 50% of the children achieving 
a long-term survival, is a result of the 
95% successful systemic triple therapy 
combined with prophylactic CNS ther- 
apy." ^ That the CNS remains a sanc- 
tuary for the leukemic cells is evi- 
denced by the poor prognosis once 
CNS symptoms develop with or with- 
out a bone marrow relapse.**:** The 
case presented here points out the 
dramatic effectiveness of radiation 
therapy as indicated by clinical and 
CT improvement. While the incidence 
of these CT lesions may be low, their 
presence in asymptomatic patients 
has been pointed out in previous stud- 


. les." It is suggested that earlier detec- 


tion ean be accomplished by a routine 
CT scan in children surviving with or 
without CNS symptoms for over two 
years. Irradiation of the lesion during 
the asymptomatic phase may provide 
a better prognosis. This approach will 
become less difficult if studies contin- 
ue to indicate that intravenous MTX 
in high dosage is safe and effective.” 
If this is true, perhaps radiation can 
be held in reserve for visible CNS 
metastasis. 


Nonproprietary Name and 
Trademark of Drug 


Vincristine sulfate— Oncovin. 
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Visual Evoked Potentials Elicited by Circular Grating 


Alfred L. Ochs, PhD, Michael J. Aminoff, MD 


€ In the belief that it would prove a more 
effective stimulus for eliciting visual 
evoked potentials, a circular grating was 
designed so that the relationship between 
its bar width and visual acuity was held 
constant, and, therefore, the bars were 
equally well resolved across the visual 
field. Visual evoked potentials elicited by 
the onset presentation of the pattern were 
evaluated but found to be excessively 
variable owing to summation of different 
waveforms generated by equivalent stim- 
ulation of different parts of the visual 
field. 
(Arch Neurol 37:308-309, 1980) 


Haliday, who first demonstrated 

the clinical usefulness of the re- 
versing checkerboard technique for 
eliciting visual evoked potentials 
(VEPs), has recently stressed the need 
for further studies to determine the 
optimal pattern stimulus for clinical 
use. In this article, we report our 
experience with a circular grating 
stimulus that was designed in the 
belief that it would prove more effec- 
tive than a conventional checkerboard 
stimulus in producing consistently 
large, well-defined, and unambiguous 
responses. It is known that the magni- 
tude of the checkerboard pattern VEP 
is a function of check size.?-> However, 
optimum check size depends on the 
site of the retina to be stimulated, 
such that the smallest checks are opti- 
mal for foveal presentations and the 
larger checks for eccentric presenta- 
tions.^ We, therefore, designed a pat- 
terned stimulus in which the bar 
width of the grating depended on the 
relationship between human visual 
acuity and distance from the fovea, 
as shown in Fig 1. We have used this 
. pattern as a stimulus to elicit VEPs in 
11 normal subjects. 


METHODS 


Stimuli were projected from two 35-mm 
slides onto the back of a translucent projec- 
tion screen. Each projector was fitted with 
an electronic shutter to control stimulus 
presentation. These shutters opened com- 
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pletely in 3 ms and closed completely in 4.3 
ms. Control experiments showed that shut- 
ter clicks themselves did not produce an 
evoked response under the conditions to be 
detailed. 

A cireular grating subtending 10? of 
visual angle (Fig 1, top) was used as a 
pattern-onset stimulus. Luminance of the 
bright rings was 415 foot-lambert (1,425 
candela [cd]/sq m), of the black rings it was 
60 foot-lambert (205 cd/sq m), and of the 
near background it was 17 foot-lambert (60 
ed/sq m). The contrast between the black 
and bright rings, defined as ([max—min]/ 
[max + min]) x 100, was 75%. 

The subject viewed a gray field until the 
stimulus was triggered, when the field was 
replaced transiently by the circular target 
for only the time necessary to obtain a 
VEP (240 ms). With presentation of the 
stimulus for this duration, the pattern- 
onset VEP was not confounded with the 
offset response. The gray slide was made 
by superimposing a neutral-density Wrat- 
ten filter on a piece of blank film, provid- 
ing a luminance equal to the average lumi- 
nance of the patterns. A fixation point was 
provided in the center of the gray field. 

A conventional checkerboard pattern- 
reversal VEP and pattern-onset VEP were 
also recorded monocularly in each eye of 
each subjeet. For this study, a square array 
of checkerboards subtending 10° of the 
visual angle, horizontally and vertically, 
with a half-period of 50' per check, and the 
same luminance as the circular pattern, 
was used as the stimulus. The order in 
whieh experiments were performed was 
randomized, and all other recording condi- 
tions were identical. 

Stimuli were triggered at irregular 
intervals, ranging from 1.0 to 3.5 s, to avoid 
spurious reinforcement of late evoked 
potentials on the next stimulus presenta- 
tion. The VEP was obtained from standard 
occipital O, and O, scalp electrode place- 
ments (10-20 International System) refer- 
enced to the vertex (C,). The low-frequency 
and high-frequency filters of the EEG 
amplifiers were set at 0.05 and 100 Hz. A 
60-Hz notch filter (Q = 3) was also used 
after pilot experiments showed an im- 
proved signal-noise ratio without any 
effect on the timing or waveform of the 
evoked potential. One hundred stimulus 
responses were averaged with a CAT Mne- 
motron computer that was triggered 25 ms 
before the stimulus to establish a baseline. 
Calibration was performed before testing 
each subject by averaging a 10-4 V, 100-ms 
pulse. The recording arrangements were 
such that occipital surface-positive poten- 
tials caused a downward deflection of the 
trace. 

Eleven subjects (six male and five 
female) with normal or corrected visual 


acuity and ranging in age from 27 to 41 
years, were examined fundoscopically for 
evidence of asymptomatic optic nerve 
involvement, but no abnormalities were 
found. Each subject was tested monocular- 
ly in each eye with the stimulus 1 m 
away. 


RESULTS 


With either pattern-reversal or pat- 
tern-onset checkerboard stimulation, 
the principal positive peak described 
by others," was clearly evident in 
every subject and had a mean peak 
latency of 97.5 ms (SD, 7.5) and 78.5 
ms (SD, 4.7), respectively. The peak 
amplitudes, as measured from the pre- 
ceding peak, were 8.4 nV (SD, 4.8) and 
5.1 aV (SD, 3.5), respectively. As was 
shown by Estévez and Spekreijse,? 
pattern-onset stimulation characteris- 
tically elicits a large negative peak 
immediately after the positive one to 
form a biphasic wave. In all subjects, a 
major negative peak was obtained 
with checkerboard pattern-onset 
stimulation, with a mean latency-to- 


Fig 1.—Circular grating used for eliciting 
visual evoked potentials is shown at top 
portion, and relationship between stripe 
width of circular grating and visual angle is 
shown below. 
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peak of 107.9 ms (SD, 9.0) and peak 
amplitude ef 10.8 uV (SD, 4.4). 

The form of the potential evoked by 
thecircuiar grating was also generally 
bipmasic a= shown in Fig 2, A, with a 
principal positive peak having a mean 
latency of 89.7 ms (SD, 4.0), and peak 
emolitude of 6.5 uV (SD, 5.6), and a 
principa! negative peak having a 
mean latency of 132.6 ms (SD, 21.4), 
end a peak ampiitude of 9.5 nV (SD, 
7.9. Im five subjects, the principal 
positive wave cow d not be clearly dis- 
cerned; and in two, the principal nega- 
five component was similarly absent. 

The variable performance of this 
circular grating stimulus was surpris- 
inc, and we therefore investigated the 
effeet of foveal vs peripheral stimula- 
tion in feur additional subjects. The 
experiments were done by masking 
the cineulargratmg so that the central 
1, 2, amc 5° were presented or 
ecdudec. A pattern-onset VEP was 
then obta:nec as described previously. 
As can be seen in Fig 2, the VEP 
waveform evokec from foveal stimu- 
ation diiered from that obtained 
“rem the surrounding. The latter had 
multiple peaks. beginning with a 
negative peak eecurring at 60 to 70 
ms, a pesitive peak at.75 to 90 ms, a 
nezative peak at 100 to 115 ms, a 


=ic 2.—Visua’ evoked potentials evoked by 
circular grating pattern-onset stimulation. 
ssponses. obtained: (A) with full-field 
stimulation (8) wit» stimulation of periph- 
2ral retira: field beyond 1? radius; and (C) 
wi'h stimulation ef central retinal field of 
1° radius. Cociprta surface-positive po- 
lesfias cause downward deflection on 
trece. Monocular stimulation was used. 
Ar-ows indicate tme of stimulation. Verti- 
ca bar represents 5 uV and horizontal bar 
reoresents 50 ms. 
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positive peak at 115 to 165 ms and, 
finally, a broad negative peak at 140 
to 190 ms. The relative amplitude of 
these various peaks was variable in 
the four subjects tested. In contrast, 
these peaks were poorly developed or 
absent when the stimulus was re- 
stricted to within the central 1 to 2°, 
the response consisting instead of a 
broad positive peak whose latency was 
very variable, ranging from 60 to 115 
ms. In the full-field VEP, these 
responses appeared to summate, and 
the variability of the foveal response 
then led to variability of the full-field 
VEP in different subjects. 


COMMENT 


In the belief that a stimulus with 
equal physiological effect across the 
visual field would produce a VEP that 
was substantially larger than that 
elicited by an array of checks of uni- 
form size, we designed a target con- 
sisting of alternating circular black 
and white stripes whose width in- 
creased with radial distance such that 
each stripe was equally well resolved 
throughout the visual field. In other 
words, the width of the stripes varied 
inversely with peripheral visual acui- 
ty. We believed that this arrangement 
of contours would stimulate the later- 
al interactions of visual receptive 
fields equally as they increased in size 
radially from the fovea," producing a 
more robust and easily identifiable 
VEP. We found, however, that the 
VEP elicited in this way varied to such 
an extent in configuration and ampli- 
tude in different subjects that it 
would not be acceptable in clinical 
practice. When only the central 2° of 
the stimulus was presented, the VEP 
was of low amplitude and usually 
lacked clearly defined peaks, although 
a well-defined luminance VEP can be 
obtained by stimulating the foveal 
region by a small unpatterned rectan- 
gle.? When, in four subjects, the cen- 
tral portion of our cireular grating 
was occluded to prevent foveal stimu- 
lation, the pattern-onset VEPs were 
of larger amplitude and showed well- 
defined peaks, but the variability in 
waveform between the four subjects 
was excessive. 

In a study somewhat similar to ours, 
Barber and Galloway"? elicited pat- 
tern-onset VEPs using a circular 
checkerboard whose check size in- 
creased radially and found that they 
were larger than those obtained by 
pattern-onset of regular checker- 
boards. Although their circular check- 
erboard bears some resemblance to 
our circular grating, it was unpat- 
terned in the central 1° region, where- 
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as our grating was patterned through- 


out. This difference may explain the 


apparent discrepancy in our find- 
ings. 

Parker and Salzen" have shown 
that VEP latency is a function of 
grating width per se. Accordingly, a 
VEP stimulus contairing a spectrum 
of bar or check sizes might be 
expected to elicit overlapping VEPs 
with a spectrum of latencies. Al- 
though Barber and Galloway" did not 
comment on the variability of the 
VEPs obtained with their extrafoveal 
circular checkerboard, the responses 
we obtained with our circular grating, 
presented extrafoveally, showed unac- 
ceptable variability, perhaps on this 
basis. . 


This work was supported by a grant from the 
Academic Senate of the University of California, 
San Francisco. 

Mary Mantle provided assistznce. 
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Computerized Tomographic Appearance 


of Hypertensive Encephalopathy 


David Leonard Rail, MBBS, George David Perkin, BA, MB, MRCP 


è The computerized tomographic scan 
in a case of hypertensive encephalopathy 
showed widespread areas of diminished 
density in the white matter, mainly in the 
upper and posterior parts of the hemi- 
spheres. The abnormalities resolved with- 
in three months of the institution of treat- 
ment. We suggest that the low-density 
. areas are focal collections of edema fluid 
extravasated through ischemic segments 
of the vessel wall. 

(Arch Neurol 37:310-311, 1980) 


T'he appearance of hypertensive en- 

cephalopathy on computerized ax- 
ial tomography (CT) scan has been 
previously described. The patient de- 
scribed herein had serial scans ob- 
tained, indicating the resolution of the 
radiologic abnormalities with blood 
pressure control. 


REPORT OF A CASE 


A 63-year-old man experienced aching in 
the calves in February 1978. Examination 
by his general practitioner showed a tachy- 
cardia with a blood pressure of 160/80 mm 
Hg and bilateral ankle edema. He was 
treated with furosemide and potassium 
supplements. Subsequently, he complained 
of tiredness and malaise, and was found to 
have an iron deficiency anemia, attributed 
to a previous partial gastrectomy per- 
formed for a benign gastric uleer. During 
the month before admission, he complained 
of frontal headaches. On March 26, he was 
admitted to Hillingdon Hospital after a 
grand mal convulsion. 

On examination, he was confused and 
had early papilledema with bilateral 
hemorrhages and hard exudates. He was 
dysphasic and had a mild right-sided facial 
weakness. Blood pressure was 180/115 mm 
Hg. Treatment with furosemide was con- 
tinued, and phenytoin sodium therapy, 100 
mg three times a day, was added. The next 
day, after another seizure, he had an 
increasing right-sided weakness and visual 
field defect, and his conscious state deteri- 
orated. A third seizure occurred and he was 
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transferred to Charing Cross Hospital, 
London. 

On admission, he was drowsy but able to 
cooperate. The optic fundi appeared as 
previously described. There was no focal 
weakness, but muscle stretch reflexes were 
exaggerated on the right with flexor plan- 
tar responses. Blood pressure was 210/140 
mm Hg and there was a systolic ejection 
murmur at the left sternal edge. 

The blood pressure was controlled ini- 
tially by a single intravenous injection of 
diazoxide, 300 mg, and phenytoin therapy 
was continued in the previous dose. 

Laboratory investigations showed a he- 
moglobin concentration of 11.3 g/dL. The 
WBC count was 16,400/cu mm, with 95% 
polymorphonuclear leukocytes. Serum elec- 
trolyte concentrations were as follows: 
sodium, 132 mmole/L, and potassium, 3.6 
mmole/L. The BUN and creatinine con- 
centrations were 22.& mmole/L and 234 
umole/L, respectively. Results of liver 
function tests were normal, and three 
blood cultures were sterile. Urine examina- 
tion (following catheterization) showed a 
Proteus infection. 

The CSF was under normal pressure and 
contained (the tap was traumatic) 2,060 
RBCs and ten WBCs (lymphocytes) per 
cubic millimeter. Protein concentration 
was 150 mg/dL, and the glucose concentra- 
tion was 4.5 mmole/L. No organisms were 
seen on microscopy or isolated from cul- 
ture. 

A chest roentgenogram showed normal 
features and an ECG showed a sinus tachy- 
cardia with nonspecific ST-T wave 
changes. 


Left carotid arteriography, performed 
by direct puncture, showed irregularity of 
the cervical segment of the internal carotid 
artery and of cortical branches of the mid- 
dle cerebral artery but without evidence of 
occlusion. A CT scan (Fig 1) obtained one 
day after admission showed ill-defined 
widespread areas of diminished density in 
the white matter, mainly in the upper and 
posterior parts of the hemispheres. 

His conscious level rapidly improved, 
though he remained mentally slower and 
more lethargic than usual. His blood pre- 
sure was controlled with methyldopa thera- 
py, 500 mg four times a day, with levels 
between 170/100 and 150/90 mm Hg by the 
time of discharge. 

Psychometric assessment one week after 
discharge showed little evidence of intel- 
lectual impairment, but reduced verbal 
fluency and visual reccgnition and slight 
impairment of memory for both verbal and 
visual material. These signs were consis- 
tent with a mild degree of bilateral cere- 
bral damage. 

By July 1978, he was well, apart from 
intermittent headaches. His blood pressure 
remained satisfactorily controlled with a 
combination of methyldopa, 500 mg four 
times a day, and cyclopenthiazide, once 
daily. The fundie hemerrhages and exu- 
dates had resolved with slight residual 
swelling of the left optic dise, which later 
disappeared. The BUN and creatinine con- 
centrations had fallen to 9.3 mmole/L and 
152 umole/L, respectively. The CT scan was 
repeated on June 21, 1978 (Fig 2). The 
low-density areas were no longer appar- 
ent. 


Fig 1.—Computerized tomographic scan showing numerous low-density areas in white 
matter. 
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Fg 2—Secora computerized tomographic scan showing resolution of abnormalities. 


COMMENT 


Hyper-ensive eneephalopathy man- 
iŝesë& with severe headache, drowsi- 
ness vomiting, convulsions, and focal 
neurolog c signs or coma, most com- 
mon y ir association with aeute glo- 
mermlonephmtis er eclampsia.' It is 
now much less common, probably 
because ef improvement in blood pres- 
sure contra. The encephalopathy 
characteristieally develops after a 
sudden rise in bleod pressure in a 
previously mormetensive individual, 
and in tais patient a level of 160/80 
mm Hg žad »een recorded one month 
prior to admission. Focal seizures? 
may  oc?ur including jacksonian 
mzrches. The initial blood pressure 
amd the -ima frem manifestation to 
irsti-utirg taerapy are the most criti- 
cal factors im determining outcome. In 
Moyer’s sermes' of patients treated 
with alkevervir (Veriloid), four were 
ir ecma nitially. Cf these, two were 
alert wit: in 48 hours, one died after 18 
heurs, and the fourth showed no 
improvernen after 96 hours despite 
reductior in »lood pressure. 

Alsernative diazroses considered in 
this ease inckided a focal lesion in the 
left Femisph-re and encephalitis. Ver- 
tebre] angiegraphy was not per- 
farmed smcethe clinical features indi- 
catec that the neurologic disturbance 
extended be-ond the vertebrobasilar 
territory. The appearance on CT scan 
was nitially considered to be that of 
encephalzis, out the severe hyperten- 
sien, With it- assoc ated retinopathy, 
ard -he «ramatic clinical response to 
bipac pressure control favored a diag- 
nesi= of hypertensive encephalopa- 
thy. 

The CSF findings in this case 
showed a mild excess of lymphocytes, 
hayimg alowed for the presence of 
RSs, ard < substantial increase in 
psosein soncentrzt oon. The CSF is 
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normal’ in many cases of hypertensive 
encephalopathy, but cell counts of up 
to 50/cu mm, usually lymphocytes, 
have been reported, with protein con- 
centrations reaching 223 mg/dL. 

In patients with hypertensive en- 
cephalopathy, the normal compensato- 
ry vasoconstriction of small arteries 
and arterioles is thought to be defec- 
tive during the rapid rise in blood 
pressure, leading to an increase in 
cerebral blood flow. Animal studies? 
show alternating segments of con- 
strietion and dilation in cortical arter- 
ioles viewed through a skull window. 


These dilated, ischemie segments of 


the vessel become increasingly perme- 
able, leading to extravasation of fluid 
and local edema formation? which, as 
it accumulates, causes compression of 
vessels and reduced blood flow. In the 
hypertensive encephalopathy studies 
by Skinhgj,’ this phase of reduced flow 
corresponded to the appearance of 
symptoms. The other  pathologic 
changes that would be anticipated 
from these mechanisms are petecchial 
hemorrhages,* patchy vessel wall ne- 
crosis, and generalized edema. 
Kendall et al' described two pa- 
tients with a diagnosis of hyperten- 
sive encephalopathy in whom CT scan- 
ning had been performed. Both were 
severely confused, with papilledema. 
One had a blood pressure of 240/140 
mm Hg, the level in the other was not 
given, and there were no other clinical 
details. One patient recovered, and the 
other improved, with blood pressure 
control. The CT scans showed general- 
ized, symmetrical, well-demarcated, 
low-density areas in the central cere- 
bral white matter similar to those 
described in this patient. Subsequent 
scans were not performed. Weisberg 
et al" have suggested that hyperten- 
sive encephalopathy is associated with 
low-density lesions causing ventricu- 
lar compression, though the only case 


they reported in detail is unsatisfacto- 
ry. The patient, with established 
hypertension, had confusion, head- 
ache, and gait ataxia. Blood pressure 
was 200/145 mm Hg, “here was papil- 
ledema, and nystagmus accompanied 
the ataxia. Angiography revealed 
severe spasm of the basilar artery and 
a CT scan showed a single low-density 
area in the midline posterior fossa 
with obliteration of the fourth ventri- 
cle. Within three weeks, the area had 
disappeared. Therefore, the CT ap- 
pearances were not comparable with 
those seen in our patient or in the 
two described by Kendall et al," and 
the possibility of a cerebellar infarct 
with surrounding edema seems more 
likely. 

The appearances shewn in Fig 1 are 
compatible with focal collections of 
edema fluid. Their subsequent resolu- 
tion (Fig 2) suggests they represented 
edema rather than areas of infarction 
as described at postmortem examina- 
tion in some patients wizh hyperten- 
sive encephalopathy." 


John McFie, MD, performed the psychometric 
assessment. 


Nonproprietary Names and 
Trademarks of Drugs 


Cyclopenthiazide— Na»vid rix. 
Methyldopa—Aldomet. 
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Amyotrophic Lateral Sclerosis 
With Antecedent Poliomyelitis 


Raymond P. Roos, MD: Michael V. Viola, MD; Robert Wollmann, MD, PhD; 


Milford H. Hatch, ScD; Jack P. Antel, MD 


e Histopathological and virological 
studies were performed on autopsy tissue 
from a 47-year-old man who had a history 
of acute poliomyelitis at age 15 years and 
died after a three-year course of amyo- 
trophic lateral sclerosis (ALS). The polio- 
virus serologic tests suggested prior 
infection with poliovirus type 3 but no 
ongoing poliovirus infection. The CNS 
showed typical features of ALS with no 
inclusion bodies or inflammatory cells. 
Attempts to isolate poliovirus in the CNS 
were unsuccessful and results of immu- 
nofluorescence studies for poliovirus an- 
tigen were negative. Molecular hybridiza- 
tion experiments using a DNA copy of the 
complete poliovirus genome failed to 
demonstrate poliovirus-related RNA or 
DNA sequences in the CNS. These stud- 
ies, using sensitive techniques, indicate 
that there was no evidence of the continu- 
ing presence of poliovirus in this patient 
with ALS and antecedent poliomyelitis. 

(Arch Neurol 37:312-313, 1980) 


Poliomyelitis, an acute inflammato- 

ry disease, and amyotrophic lateral 
sclerosis (ALS), a noninflammatory 
process, are both diseases that selec- 
tively affect motor neurons. Although 
a putative association between acute 
poliomyelitis and the subsequent de- 
velopment of ALS has been the sub- 
ject of numerous case reports and 
several reviews,’ the relationship 
between these two illnesses is poorly 
understood. | 

Slow CNS virus infections have 
been recently delineated that are 
characterized by an initial acute infec- 
tion followed years later by chronie 


degeneration, such as subacute scle- - 


rosing panencephalitis and progres- 


sive rubella panencephalitis," and by 
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noninflammatory neuronal degenera- 
tion, such as retrovirus-induced mu- 
rine paralytic disease'' and the spon- 
giform encephalopathies.'* These dis- 
eases provide precedent for the possi- 
bility that poliovirus might initially 
cause an acute infection, or possibly 
even a subclinical infection, of motor 
neurons and years later give rise to a 
progressive motor neuron disease. 
This hypothesis is supported by data 
showing that poliovirus can persist in 
vivo and produce a chronic encephali- 
tis in immune compromised humans." 
In addition, Theiler’s virus, a mouse 
picornavirus, has been shown to pro- 
duce an acute encephalitis that is fol- 
lowed by a late progressive demyeli- 
native myelinopathy that may display 
minimal inflammation." 

To define the role of poliovirus in 
ALS, we performed pathological and 
virological studies on an individual 
with a history of antecedent poliomye- 
litis in whom classical ALS developed. 
Using sensitive techniques, we found 
no evidence of persistence of poliovi- 
rus in the CNS of this individual. 


PATIENT AND METHODS 


At age 15 years, the patient was hospi- 
talized with an eight-day history of head- 
ache followed by neck stiffness, nausea, 
anorexia, malaise, and limb weakness. Fas- 
ciculations involving his lower extremities 
and lower abdominal muscles were noted. 
Cerebrospinal fluid contained 111 mg/dL 
of protein, 71 mg/dL of glucose, and 126 
lymphocytes per cu mm; eultures, gold eurve 
studies, and VDRL test were negative. A 
diagnosis of poliomyelitis was made. As a 
result of the disease, he had a life-long 
inability to walk on his heels although he 
was able to engage in competitive sports. 
The rest of the history was noncontributo- 
ry except for a rather severe mumps infec- 
tion at age 14 years followed one month 
later by jaundice. There was no history of 
subsequent poliovirus vaccination. 

At age 45 years, twitching and progres- 
sive weakness of the right arm developed. 
Subsequently, he noted difficulty in walk- 
ing and weakness of his left arm. On 
examination at age 47 years, he had a 
“flail” right arm and moderate weakness 
of his left arm. There were frequent fascic- 
ulations of his arms and tongue, with 


hyperactive reflexes, ankle clonus, and no 
response to plantar stimulation. Electrical 
studies showed widespread denervation. 
The CSF was acellular, with a protein level 
of 65 mg/dL and a y-globulin level of 2.5 
mg/dL. During the final nine months of 
his life, weakness progressed and swallow- 
ing problems developed. He died three 
years after the onset of symptoms and 31 
years after the episode of acute poliomyeli- 
tis. 

A necropsy performed within six hours 
of death showed bronchopneumonia, em- 
physema, acute and chronic pyelonephritis, 
hypertrophy of the right kidney, and right 
ventricular dilation. Examination of the 
CNS showed typical features of AL3. The 
motor cortex, fifth and seventh cranial 
nerve nuclei, and the spina! cord anterior 
horns had evidence of neuronal loss and 
gliosis. There was a secondary loss of axons 
and myelin from the corticospinal tracts 
and the spinal cord anterior nerve roots. 
There were no inflammatory cells or inclu- 
sion bodies. 


Serological and Virological Studies 


Neutralization and complement fix- 
ation tests on serum and CSF were 
performed using established tech- 
niques.'*'* For virus isolation, a 10% 
suspension of spinal cord in Eank's 
buffered saline solution was adsorbed 
for one hour onto HEp-2, human 
embryonic kidney, primary rhesus 
monkey kidney, and human foreskin 
fibroblast cells and observed for evi- 
dence of cytopathic effect for two 
weeks, then blind passed. 

To detect poliovirus antigen, an 
indirect fluorescence antibody assay 
was performed on frozen sections of 
spinal cord using rabbit antiserums to 
each of the poliovirus types followed 
by fluorescein isothiocyanate-labelled 
goat antirabbit IgG. As a positive 
control, Vero cells infected with polio- 
virus trivalent vaccine were stained 
similarly. 

To demonstrate poliovirus-related 
RNA or DNA sequences, molecular 
hybridization studies using a DNA 
copy of Mahoney type 1 poliovirus 
were carried out as previously de- 
scribed. Under the conditions of the 
assay, the complementary DNA 
(cDNA) could detect as little as 20 
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molecules cf free positive-strand poli- 
ovirus RY a presert in each cell. 


RESULTS 


The semm had 2 neutralizing anti- 
bedr (AE) lewel of 1:320 to poliovirus 
type 3 ane ess than 1:10 to types 1 and 
2; the CS ^ nad less than 1:4 neutraliz- 
ing AB lev=! to types 1 to 3. Comple- 
ment-fixiag AB lev2l was less than 1:8 
in serum aad less than 1:2 in CSF to 
pclicvirus types 1 ac 3. 

There wes no evidence of cytopathic 
efect of the tissue culture cells 
acsorbed with the soinal cord homog- 
erate inEEllv and after one blind 
passage. Mo speciic fluorescence of 
the spina. cord seet ons corresponding 
to poliovras antigen was detected. 
Less thar &% of poriovirus CH)-cDNA 
hybridized to RNA or DNA extracted 
from the moter cortex of our patient. 
This degre of hybridization was sim- 
iler to tha. seen with normal brain 
ard in ecn rast to 87% hybridization 
seen with .aasmeg -ype 2 poliovirus- 
infeeted meuse brain. 


COMMENT 


The mocor neuron disease that 
develops im patieu:s years after a 
prior attacs ef pol: myelitis may dis- 
play the <haracteristic progressive 
course of *lassical ALS with upper and 
lower meter neuren signs or, more 
frequentlz-, a more slowly evolving 
disease wta a preceminance of lower 
moter neuron signs.* The pathological 
changes in the eases of motor neuron 
disease a t»r paliemyelitis are identi- 
cal co those found in typical ALS. 
Serological ssudies do not show an 
elevation apore coa-rol levels of CSF 
pclievirus ABs or evidence of local 
CNES synthesis ef pcliovirus.' 

Our pa-ien- had a relatively rapid 
course wti both ipper and lower 
moter nearer sSigra. Neuropathologi- 
eal studies showed the characteristic 
abnormalt es seen with ALS, without 
evidence cf ongong inflammation. 
The elevacion of serum poliovirus type 
3 neutralgmg AB, with a CSF titer of 
less than E4, presumably represents 
pror polievirns type 3 infection; pre- 
vious stucies of individuals with ante- 
cedent oclievirus infection have 
shown siraLar persstently high serum 
A3 levels" 

Our inability tc detect infectious 
virus, vira entiger, and poliovirus- 
related RNA and ONA sequences in 
the CNS. ef ths patent argues against 
a cole of poliovirus zs the cause of the 
lace ALS smérome in individuals with 
a iistory of poliom litis. Several fac- 
tors, how=wer, may have lowered the 
eficiency cf detection of poliovirus. 
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Poliovirus may have been present 
below the level of sensitivity of the 
assays or in limited discrete areas of 
the CNS. There is a possibility that 
our poliovirus type 1 cDNA did not 
adequately detect the polynucleotide 
sequence differences of the particular 
strain of poliovirus involved although 
first, we observed a high level of 
hybridization between our poliovirus 
type 1 cDNA probe and type 2 
infected mouse brain; second, with 
nucleic acid hybridization, there is a 
greater homology between poliovirus 
type 1 and type 3 (52% of shared 
nucleotide sequences) than between 
type 1 and 2 (86% of shared nucleotide 
sequences)"; and third, a recent study 


using denaturation mapping of dou- 


ble-stranded RNA and electron micro- 
scopic analyses of heteroduplex RNA 
found 76% homology between poliovi- 
rus types 1 and 3.” In addition, the use 
of nucleic acid extracted from many 
neural cell types may obscure detection 
of poliovirus polynucleotide sequences 
restricted to the few remaining motor 
neurons; in situ molecular hybridi- 
zation studies may, therefore, be pre- 
ferable in future investigations. There 
is also always the possibility that our 
studies were misdirected because the 
initial disease and the later ALS were 
not caused by poliovirus, but by another 
pieornavirus capable of producing a 
poliomyelitis syndrome. 

The apparent association between 
ALS and antecedent poliomyelitis 
could relate to a heightened suscepti- 
bility of certain individuals to acquire 
both conditions. The finding in some 
studies of an increased incidence of 
histocompatibility antigen (HLA) 3 in 
individuals with either ALS" or a 
history of poliomyelitis” may indicate 


that neurons of individuals with par- - 


ticular HLA types have receptor sites 
for one or more viruses or other 
agents leading to neuronal damage. 
Other genetic factors besides HLA 
type may also be important in the 
vulnerability of neurons to poliovirus 
infection and subsequent ALS. 

Our studies of an individual with 
ALS and previous poliomyelitis failed 
to find evidence of persistent poliovi- 
rus infection. Further studies of simi- 
lar cases and of cases of familial ALS 
may clarify the factors important in 
the predisposition of particular indi- 
viduals to motor neuron diseases. 
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Multiple Sclerosis Associated With Eosinophilic Vasculitis, 


Pericarditis, and Hypocomplementemia 


Kongsak Tanphaichitr, MD, FRCP(C) 


isease associations, particularly 
for the autoimmune disorders, 
which tend to occur together in indi- 


. viduals and in related family mem- 


bers, provide useful etiologic clues for 
disease of unknown cause.' Multiple 
sclerosis (MS) has been reported to 
occur in association with other au- 
toimmune disorders such as autoim- 
mune thyroid diseases, autoimmune 
adrenalitis, myasthenia gravis, rheu- 
matoid arthritis, and systemie lupus 
erythematosus." 


REPORT OF A CASE 


A 40-year-old man had suffered from 
presumed MS since 1961. He had occasional 
exacerbations, and was treated with short 
courses of intramuscular cortisone therapy 
in the early 1960s and 1970. His symptoms 
and signs included recurrent attacks of 
optic neuritis of the left eye, slurring 
dysarthria, grossly ataxic gait, and quite 
marked incoordination, particularly in the 
legs. 

In July 1973, an urticarial-like rash with 
itching erythematous papules and plaques 
over his scalp, extremities, and flanks 
appeared. There was stiffness and pain in 
finger joints and ankles. Laboratory tests 
revealed a normal complete blood eell count 
and absolute eosinophil count (71/eu mm), 
negative antinuclear antibody test, normal 
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eryoglobulin level, negative rheumatoid 
factor test, and an increased ESR of 21 to 
32 mm/hr. A biopsy specimen of his skin 
lesions showed eosinophilic vasculitis (Fig- 
ure). He was treatec with 3.6 g of aspirin 
daily and cyproheptadine hydrochloride, 4 
mg four times a day, with partial 
response. 

In September 1973, he had a spontaneous 
atrial fibrillation, along with active skin 
rash. An ECG, after conversion, showed 
ST-T changes compatible with pericarditis. 


He began therapy with a short, tzpering 
dose course of prednisone at 60 mg daily, 
which aborted the cutaneous vasculitis and 
pericarditis, however, as the dose was 
lowered to 10 mg caily, there was an 
exacerbation of ataxia, which was treated 


“with a short course of corticotropin thera- 


py. 

In April 1974, he had an acute diaphrag- 
matic myocardial infarction confirmed by 
ECG and elevated cardiac enzyme levels. 
His cutaneous vasculitis was quiescent 


Skin biopsy specimen from arm showing eosinophilic vasculitis in dermis with marked 
perivascular infiltrate with crops of eosinophils (arrows at cells with dark granules) 
surrounding vessels with marked endothelial proliferation (hematoxylin-eosin, Criginal 
magnification x 600). 
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during 1975-and 1976, zs was the MS, but 
the ras thasreeurreds nce May 1977, along 
with arthralziaef hips and knees. Predni- 
sone therapy was restarted at 40 mg daily, 
with exeellent response Results of labora- 
tory studies were agzin negative, except 
for decreased total hemolytic complements 
(CH... of 145, 113, amd 112 (normal, 150 to 
250) during lar*aps of rash and arthralgia 
in 1977 and 1945, P2ricarditis recurred 
agein m March 78 along with cutaneous 
symptoms. Durtag the last two years, his 


MS hz worsened witn increased visual. 


loss, :mcoordinz-i0n, and slurred speech 
with eseh exaceroatior of cutaneous signs. 
He still requires prednisone, 5 to 15 mg 
dai y, to contro! -zhe evtaneous vasculitis. 


COMMENT 


The assceiat on o^ MS with eosino- 
philic vasculitis and hypocomplemen- 
temia has nec previously been re- 
ported. This case also fits the 
syndreme of cctaneeus vasculitis with 
chronic urticar a, arthralgia, and occa- 
sionally arthrtis and hypocomple- 
mentemia with possible immune com- 


plex cause that has been previously 
described." * Recurrent pericarditis 
with auricular fibrillation and myo- 
cardial infarction associated with 
flares of cutaneous vasculitis may 
reflect the same underlying vasculitic 
process, involving the pericardium 
and possibly the coronary arteries. 
Hypocomplementemia and circulat- 
ing immune complexes have been 
demonstrated in MS, as well as in 
chronic urticaria." Symptoms de- 
scribed in association with MS, and 
especially exacerbations contempora- 
neous with that of the cutaneous 
vasculitis as seen in this case, may 
signify a related underlying immuno- 
pathogenesis of the two diseases. 


Rosemary Anderson provided secretarial assis- 
tance. 
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Multipla N eurologic Paraneoplastic Syndromes 


Report of a Case 


Themas J. Zweifl, DO, James W. Albers, MD, PhD 


N espiasm æn afeet the nervous 

system both by direct invasion or 
by remote effeet. Established neuro- 
logic paraneop.astic syndromes in- 
clude involvement of muscle, neuro- 
muscular june ion, peripheral nerve, 
spinal cord, cerebellum, brainstem, 
and cerebrum. ° Fzraneoplastic syn- 
drcmes may preeede the identifica- 
tion of the neoplasms their recognition 
car be important in diagnosing the 
underlying diserder. We report the 
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combination of three distinct neuro- 
logic paraneoplastie syndromes asso- 
ciated with a pulmonary neoplasm, 
each of which was symptomatic and 
incapacitating. 


REPORT OF A CASE 


In January 1976, a 62-year-old man expe- 
rienced generalized weakness and distal 
paresthesias rapidly during several days. 
Medical history was unremarkable and he 
had a 40 pack-year smoking history. He 
was hospitalized ten weeks later; at that 
time, all extremities were moderately 
weak, with greatest weakness in the distal 
muscles and affecting the legs more than 
arms. There was moderate distal sensory 
loss. Muscle stretch reflexes were absent. 
No pathologic reflexes were noted. 

Extensive laboratory and x-ray studies 
showed normal findings. A lumbar punc- 


ture revealed a protein level of 115 mg/dL, 
a glucose level of 67 mg*dL, and three 
lymphocytes. 

Motor-nerve conduction studies showed 
reduced-amplitude compound muscle ac- 
tion potentials (CMAP) wich mild slowing 
of conduction velocity in the legs and pro- 
longed distal latencies. The needle exami- 
nation revealed normal metor unit action 
potentials with decreased recruitment. The 
findings were regarded as consistent with 
an axonal polyneuropathy of recent onset. 

Muscle and sural nerve biopsies were 
performed in March of 1976. The findings 
of both axonal degeneration and segmental 
demyelination were interpreted as an 
inflammatory polyneuropathy. 

In August 1977, additional symptoms 
were: progressive weakness, dry mouth, 
and impotence since the onset of his illness. 
There was moderate weakness of all mus- 
cle groups and moderate distal sensory loss 
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Serial recordings of ulnar compound muscle action potential amplitudes at rest before, 
during, and after treatment with guanidine. Total daily dosage of guanidine are shown in 


lower bar graph. 


with continued areflexia. In addition, there 
was ataxic dysarthria and limb ataxia dis- 
proportionate to his sensory loss. 

Eleetrodiagnostic studies performed in 
our laboratory demonstrated a mild diffuse 
sensorimotor axonal polyneuropathy and a 
defect in neuromuscular transmission as 
seen in the myasthenic syndrome. A chest 
x-ray film and bronchoscopy showed an 
inoperable oat cell carcinoma. 

Guanidine therapy (35 mg/kg of body 
weight) improved his clinical weakness and 
restored to near normal the amplitude of 
the CMAP at rest (Figure). However, pro- 
found cerebellar ataxia prevented ambula- 
tion. There was no evidence of posterior 
fossa metastasis. Guanidine therapy was 
discontinued because of undesirable side 
effects. 


COMMENT 


It is important to recognize that 
inflammatory polyneuropathy is a 
syndrome with a variety of causes. 
The polyradiculoneuropathy of Land- 
ry-Guillain-Barré-Strohl is an acute or 
subacute disorder of unknown cause. 
The clinical course is typically slow, 
but there is progressive improvement. 
Carcinomatous polyneuropathy fre- 
quently begins as a subacute process 
and may mimic the Landry-Guillain- 
Barré-Strohl disorder.’ 

The myasthenic syndrome is char- 
acterized clinically by weakness (usu- 
ally noted first in the legs), impotence, 


peripheral paresthesiae, and dryness 


of mouth. Characteristically, the 
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weakness is less than expected, con- 
sidering the patient’s disability. Mus- 
cle wasting is not prominent, nor is 
objective sensory loss. Muscle stretch 
reflexes are absent or markedly di- 
minished. Neuropathy is not typical. 
Diagnosis of the myasthenic syn- 


drome rests primarily with electro- 


myography. The amplitude of the 
CMAP is greatly reduced in the rested 
muscle. Repetitive stimulation at low 
frequencies produces a decrement in 
the amplitude of the CMAP. Faster 
rates of stimulation or stimulation 
after voluntary contraction produces 
marked facilitation. Excitability and 
conduction velocity of peripheral 
nerves are typically normal. In our 
patient, the presence of biopsy-proved 
polyneuropathy may have biased the 
electrodiagnostic findings. Any pa- 
tient with low-amplitude evoked mo- 
tor responses should undergo neuro- 
muscular transmission studies. The 
neuromuscular transmission defect 
results from decreased release of ace- 
tylcholine at the nerve ending.’ 

Patients with carcinomatous cere- 
bellar degeneration typically manifest 
unsteadiness of gait, followed by arm 
ataxia with slurring of speech.’ With- 
in months, the patient is unable to 
walk, feed himself, or to speak intelli- 
gibly. The most prominent pathologic 
feature is diffuse loss of Purkinje cells 
in the cerebellum.* 





In a study by Croft and Wilkinson, 
16% of patients hac mixed neurologic 
paraneoplastic syndromes.’ A fre- 
quent combination is neuromuscular 
(motor neuron lesien or mild myopa- 
thy) plus polyneuritis, although cere- 
bellar involvement plus a neurcmyop- 
athy is also reporte1.'^ Brain and Wil- 
kinson mention pathologically con- 
firmed cerebellar degeneration in a 
patient who had carcinomatous poly- 


neuropathy. The combination of the 


myasthenie syndrome and peripheral 
neuropathy or the myasthenic syn- 
drome and cerebellar ataxia has been 
reported also.®™ 

It is impossible to predict the course 
of this patient’s illness had his carci- 
noma been diagnosed earlier. Initial 
neuromuscular transmission evalua- 


. tion may have stimulated a more thor- 


ough search for lung carcinoma and 
possibly a resectable lesion. Addition- 
ally, guanidine therapy may have 
reduced his interim disability. 
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Hypoglyeorrhachia in Herpes Simplex Type 2 Meningitis 


Deugias W. Brenton, MD 


THsposiscorrgactia has been pre- 

“ously reported in mumps me- 
ningceneephalitis and lymphocytic 
chomomeningitis.. The occurrence of 
sizmiticant hypoglycorrhachia in 
herpes simplex tyre 2 meningitis has 
net >een previously reported, al- 
though Craig and Wahmias* described 
ore patient with a CSF glucose level 
of 4. mg/dL with a concomitant 
serum glucose level of 75 mg/dL. I 
report a case of aseptic meningitis 
assoe ated with clinical and serologic 
evidence ef a herpes simplex type 2 
infeetion with associated hypogly- 
carrhachia. 


REPORT OF A CASE 


A »reviously bealiky 28-year-old woman 
reported te her gyr=cologist on Oct 28, 
1978, with a four-day history of increasing 
vulvar discomfort amc tenderness in the 
let mguimal regior. A 0.2-cm, tender 
inzu-rallympk mode en the left and a small 
supericial ulcer on the left labia were 
ncted. This wzs consdered typical herpes 
prog-aüitalis. The pæatænt soon experienced 
bicemporal threbbim headaches, lower 
lumbar soreness. diffuse myalgia, nausea, 
vami ng, and photo»hobia. When admit- 
ted æ the hospital four days later, her 
in tial evaluation rewealed a temperature 
of 37 °C, 3+ mucha rigidity, and photo- 
phobia. There were no other physical or 
neur»-ogic findings. 

Reults of reutine laboratory studies 
were unrevealing Lumbar puncture 
showed an opening pressure of 210 mm of 
CSF. The CSF giucose value was 27 mg/dL 
and the protein level was 300 mg/dL. The 
WBC count was 800: e; mm (Table). Roent- 
genagrams of the caest and skull were 
nermal. Gram stain «f the CSF, routine 
culture, fungal eultuze, India ink prepara- 
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tion, and acid-fast culture and smear were 
negative. Cryptococcal antigen was nega- 
tive on latex agglutination of CSF. The 
CSF VDRL test was negative. Serologic 
titers for influenza A, mumps, rubella, and 
adenovirus were all negative. A slide test 
for heterophil antibody of infectious mono- 
nucleosis was negative. An intermediate 
strength purified protein derivative test 
was negative. Serologic confirmation of a 
herpes simplex type 2 virus infection was 
obtained from the Center for Disease 
Control Atlanta. The titer to herpes 
simplex type 2 on an indirect hemaggluti- 
nation assay was less than 1:32; ten days 
later, the titer had risen to 1:128. Unfortu- 
nately, viral cultures were not performed. 
The patient was treated symptomatically; 
no antibioties were used. The symptoms 
gradually resolved, and she returned to her 
normal healthy state. Three lumbar punc- 
tures were performed, all of which showed 
signifieant hypoglycorrhachia, although 
glucose levels rose as her condition 
improved (Table). 


COMMENT 


This case provides a rather striking 
example of hypoglycorrhachia in asso- 


| CSF Results 


Opening CSF Glucose/ 
Pressure, Serum Glucose, 
Date mm CSF mg/dL 






WBC and Differential, 
Cells /cu mm 
800, 2296 polymorpho- 
nuclear, 7496 lym- 
phocytes, 396 mono- 
cytes, 1% bands 
600, 50% lymphocytes, NA 
47% histocytes, 3% 
polymorphonuclear 
740, 2% polymorpho- 
nuclear, 10% lym- 
phocytes, 88% histo- 
cytes 


RBC, 
Cells/cu mm 





ciation with herpes simplex type 2 
meningitis. This diagnosis seems 
sound based on clinica. and serologic 
evidence. The striking depression of 
the CSF glucose leve. in this case 
prompted consideratior of other diag- 
nostic possibilities, specifically tuber- 
culous, fungal, or bacterial meningi- 
tis. 


John A. Stewart, MD, Center for Disease 
Control, Atlanta, performed -he serologic tests. 
Tony Lenz, MD, referred the patient. 
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Inflammation of the Temporal Artery Associated 
With Subacute Bacterial Endocarditis and 


Hepatitis B Antigen 


Srini Govindan, MD; Abdul L. Itani, MD; Julio H. Garcia, MD 


Two patients complained of tender 

temporal nodules, and biopsy dis- 
closed temporal arteritis associated 
with subacute bacterial endocarditis 
and hepatitis B polyarteritis, respec- 
tively. 


REPORT OF CASES 


Case 1.—A 63-year-old man had a diagno- 
sis of mitral and aortic stenosis nine 
months before the present admission, 
later, amaurosis fugax developed. Five 
days after a dental procedure, he noticed a 
painful nodule over his right temple and 
visual obscurations in the right eye. 


Fig 1.—Biopsy specimen of temporal artery 
(case 1) showing occlusion of lumen by 
organizing thrombus and inflammation of 
wall (arrow). There is also inflammation of 
connective tissue adjacent to artery (ar- 


rowhead)  (hematoxylin-eosin, 
magnification x 2). 


original 
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On admission, blood pressure was 140/60 
mm Hg, pulse rate was 90 beats per 
minute, and temperature was 38.7 °C. A 
firm, pulsatile, tender right temporal 
nodule was felt. There were retinal hemor- 
rhages on the right. The ESR was 39 
mm /hr. 

The patient received prednisone. The 
next day, a tender left temporal nodule 
developed. A biopsy of the right temporal 
artery was performed. Blood samples 
yielded Streptococcus mutans. After appro- 
priate treatment, the left temporal nodule 
shrunk. The temporal artery biopsy speci- 
men showed polymorphonuclear and mono- 
nuclear cell infiltration of the entire vessel 
wall. Intraluminal thrombus and Gram- 
positive cocci were noted in the perivascu- 
lar connective tissue (Fig 1). 

Case 2.—A 38-year-old man with a blood 
pressure of 200/130 mm Hg was treated 
with hydrochlorothiazide and methyldopa 
(Aldomet) in 1976. In March 1977, he was 
admitted for shortness of breath. Blood 
pressure was 220/110 mm Hg. There were 
bilateral retinal hemorrhages. A renal 


Fig 2.—Biopsy specimen of temporal artery 
(case 2) showing fibrinoid changes and 


infiltration by inflammatory cells (hematox- 
ylin-eosin, original magnification x 100). 
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biopsy specimen suggested chronic is- 
chemie changes. In August 1977, the 
patient experienced bilateral tender tem- 
poral nodules. The ESR was 20 mm/hr. 
There was bilateral grade 4 hypertensive 
retinopathy. Generalized patchy pulmo- 
nary interstitial infiltrates were noted. A 
biopsy of the left temporal artery was 
performed. The patient began therapy 
with prednisone and cyclophosphamide, 
and his right temporal nodule disappeared. 
The hepatitis B antigen test was positive. 
The serum immune complex value (Raji cell 
assay) was 160 g/mL (normal, less than 20 
g/mL). Serum hepatitis B antigen anti- 
body test was negative, but an E antigen 
test was positive. The pattern of circulat- 
ing immune complexes with hypocomple- 
mentemia was consistent with hepatitis 
B polyarteritis. The temporal artery biopsy 
specimen showed fibrinoid necrosis of the 
media and acute and chronic inflammatory 
cell infiltration (Fig 2), including plasma 
cells and eosinophils. 


COMMENT 


Temporal arteritis may be asso- 
ciated with ocular signs,' polymyalgia 
rheumatica, or granulomatous liver 
disease. The two cases of temporal 
artery inflammation reported herein 
coexisted with subacute bacterial en- 
docarditis and hepatitis B antigen. In 
case 1, we assume that the symptoms 
were due to septic embolization. In 
case 2, temporal artery inflammation 
was consistent with hepatitis B anti- 
gen. 


This study was supported in part by grant NS 
0677 from the US Public Health Service. 

Rudy Villegas and Carl Larsson provided tech- 
nical support, and Elizabeth Lewis provided 
secretarial assistance. 
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Epidural Spinal Cord Compression 
in Acute Myelogenous Leukemia 


Jerzy Hildebrand, MT; Liliane Leenaerts, MD, Yves Nubourgh, MD; 
Alzin Verhest, MD; Jacqueline Flament-Durand, MD 


e the best o our knowledge, epidu- 
ral aeeumu-atior of neoplastic tis- 
sue kas not been deseribed in patients 
with acute myelogenous leukemia 
(AML). Thereore. we would like to 
report the felowing observation to 
stress the possibility of this unusual 
complication and thereby to allow its 
diagnosis at an early stage when 
radictherapy may effect cure. 


REPORT OF A CASE 


A S-year old man was admitted to the 
Jwes Borde In=itute, Brussels, because of 
rapidly pregressing paraplegia and com- 
plete loss o? spřāneter control. Six months 
be^ore, the patient was found to have an 


- acate myelbgemus leukemia. A complete 


remission was achieved after a two-month 
treatment comiiininge adriamycin, vincris- 
tine sulfate, and cytosine-arabinoside. 
Nether pr»sphyzcti- CNS-irradiation nor 
intrathecal cher»otherapy were given. The 
patient wes reseiving 6-mercaptopurine, 
methotrexate, daunerabicin hydrochloride, 
and vincristine whem neurological signs 
apoeared. 

Symptoms of spinal cord compression, 
which consisted ef gait difficulties, started 
one week before admission. One month 
before admissiom, the patient complained 
of radicular pam im the right side of the 
chest Twe weeks later paresthesias ap- 
peared belew the level of the tenth dorsal 
segment. At that time, results of neurolog- 


ical examination, reentgenograms of the . 


spine and thea»pearance and the composi- 
tien ef the CSF were normal. However, the 
rise ef CSF pressure on the Queckenstedt 
test was sluggi h. The neurological symp- 
toms subsided sponteneously and myelog- 
raphy was not performed. 

At admision the patient was alert and 
in gaad general cond tion. Clinical exami- 
natiom disciosec no signs of recurrence of 
lev kernia. Peripheral blood, and findings 
frem bone msrrow examinations, and 
re-ul-s of ail the other biological tests were 
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Biopsy of tissue found in epidural space’ 


showing myeloblastic cells (identified by 
a-naphthyl esterase) and polymorphonu- 
clear cells. 


normal. There were a complete paraplegia 
with paralysis of abdominal muscles, 
absence of tendon reflexes in the lower 
limbs, bilateral Babinski's sign, loss of 
cutaneous, vibratory and position sense 
below the sixth thoracic segment, and loss 
of sphincter control. Lumbar punction 
yielded xanthochromatie CSF containing 
262 mg of protein per 100 mL. Myelogra- 
phy showed a complete block at the level of 
the fifth dorsal vertebra. Laminectomy 
disclosed a massive infiltration of tumor in 
the epidural space, surrounding the spinal 
cord, and extending from the third to the 
seventh dorsal vertebra. The pathological 
examination demonstrated the leukemic 
nature of the infiltrate (Figure). 

Radiotherapy was initiated two days 
after operation. Partial recovery of the 
motor function occurred within ten days 
but the patient was unable to walk alone 
and sphincter control was not restored. He 
died one month later from pulmonary 
embolism. After careful pathological ex- 
amination, leukemic blastic cells were 
found only in the epidural space. 


COMMENT 


Meningeal infiltration is the most 
common neurological complication in 
acute leukemias. In acute lymphocytic 
leukemia (ALL), its incidence has 
reached 50% to 70% before the use of 
CNS-prophylaxis.' Even after CNS- 
prophylaxis meningeal leukemia is 
observed in 5% to 10% of patients with 
ALL. In AML, where CNS-prophy- 
laxis is not a standard procedure, and 
during the blastic phase of chronic 


myelogenic leukemias (CML), menin- 
geal infiltration is more frequent. 

On the contrary, symptomatic epi- 
dural metastases are very rare in 
patients with leukemia.’ Leukemias 
are not specifically mentioned in large 
series reporting primary sites of epi- 
dural space metastases.‘ Moreover, to 
our knowledge, this complication has 
not been found in systematic clinical 
surveys of patients w th acute leu- 
kemia.^^ Rare cases of spinal cord 
compression by epidural proliferation 
of leukemic cells during the blastic 
phase of CML are found in the litera- 
ture. Chloromas are another very 
large cause of spinal compression in 
patients with chronic myelogenous 
leukemia. 

In our patient, leukemic blasts were 
found only in the epidural space even 
after an elaborate pathelogical exami- 
nation. Because we were not aware 
that the epidural space could be the 
only site for AML recurrence, the 
efforts to establish the diagnosis were 
insufficient when early and transitory 
neurological signs appeared and 
therefore the subsequent treatment, 
which started with laminectomy, was 
delayed. 


Nonproprietary Names 
and Trademarks of Drugs 


Daunorubicin—Cerubidine. 
Vincristine sulfate—Oncovin. 
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Strawberry Pickers’ Palsy 


Richard L. Koller, MD, Nathan K. Blank, MD 


The following case is presented to 

emphasize a relatively unrecog- 
nized cause of common peroneal nerve 
palsy'* and to stress that the condi- 
tion may occur bilaterally. 


REPORT OF A CASE 


A 22-year-old migrant worker was seen 
at the University of Oregon Health 
Sciences Center, Portland, with a three- 
day history of bilateral footdrop and numb- 
ness over the lateral aspect of his legs. He 
had worked the previous five days, seven 
hours a day, as a strawberry picker in a 
crouched position with periodic “duck- 
walking” forward movement. His health 
had been excellent, and results of his exam- 
ination were normal exept for severe but 
incomplete footdrop. The gastrocnemius 
muscles, the inverters of the ankle, and the 
intrinsic foot muscles were of normal 
strength. The reflexes were symmetrically 
active. There was hypesthesia over the 
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lateral legs on both sides. The common 
peroneal nerves were neither tender nor 
enlarged. Stimulation of the peroneal 


. nerve proximal te the head of the fibula 


failed to induce a motor action potential, 
whereas motor nerve conduction velocity 
below was normal (46 m/s). 


CCMMENT 


Common percneal nerve paresis is 
an uncommon occupational hazard for 
farm workers. Paresis may result 
from prolonged compression of the 
common peroneal nerve between the 
biceps tendon, the lateral head of the 
gastrocnemius, and the head of the 
fibula, the force of compression being 
supplied by bocy weight resting on 
the gastrocnemius while squatting.’ 
Another explanation can be deduced 
from the anatomy of the region. After 
the common peroneal nerve passes 
laterally over the gastrocnemius mus- 
cle, it enters a narrow tendinous arch 
formed by the superficial and deep 
heads of the peroneus longus muscle. 
Here the nerve is firmly applied to 
bone and muscle by the deep fascia 
and is thus predisposed to compres- 


Phthalazinol, Thrombocytopenia, 
and Amyotrophic Lateral Sclerosis 


W. King Engel, MD, Benjamin Rix Brooks, MD 


Gide effects of a drug sometimes lead 

to new uses. Phthalazinol is an 
inhibitor of cyclic adenosine mono- 
phosphate (cAMP) phosphodiesterase 
(and cyclic guanine monophosphate 
(cGMP) phosphodiesterase to a much 
lesser extent), with no serious side 
effects. ^ We have used phthalazinol, 
90 to 75 mg/kg/day, in patients dur- 
ing a period of four years, for as long 
as 3% years in one patient, attempting 
to treat amyotrophic lateral sclerosis.’ 
Phthalazinol raised to normal the low 
CSF levels of cAMP, but did not raise 
the low levels of cGMP.** Phthalazinol 
did not benefit the disease in 20 
patients One 69-year-old man with 
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only bulbar involvement, which had 
progressed for 30 months before 
treatment, has had no further pro- 
gression during 47 months of phthala- 
zinol therapy, 35 mg/kg/day. Wheth- 
er arrest was related to the phthala- 
zinol or a spontaneous plateauing of 
his disease is net yet known,’ Tran- 
sient side effects in a few patients 
have been caffeime-like wakefulness, 
drowsiness, fatigability, or, with rapid 
increase of dose, slight increase in leg 
spasticity. 

Retrospective analysis of our data 
has now demonstrated a statistically 
significant dose-related thrombocyto- 
penia in 20 patients taking phthalazi- 
no, 57+17 (SD) mg/kg/day 
(2,857 + 143 mg/day). The platelet 
count was 307,000 + 94,000/eu mm 
before phthalazinol therapy and 
215,000 + 91,000 while taking the 
drug. Decrease of platelet counts 
occurred only after phthalazinol was 
given for two to three months 
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sion. Sandhu and Sandhey* reported 
seven cases of common peroneél pare- 
sis in farm workers in India. All seven 
underwent exploratory surgery; in all, 
the nerve seemed to be compressed by 
a well-formed tendinous arch of the 
peroneus longus muscles. A further 
study of 50 normal cases (examined at 
necropsy and surgery) showed a simi- 
lar well-formed tendinous arch in only 
two. Thus, anatomical variation is 
one possible explanation for the small 
number of cases reported even in 
India where many farm workers labor 
in a squatting position. 
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(P « .001). After cessation of phthala- 
zinol therapy, the return to baseline 
platelet counts took about three to 
four months. ! 

Two points evolve from this study: 
(1) phthalazinol in this dosage merits 
consideration for therapeutie trial in 
the prevention of eoronary and cere- 
brovascular occlusion; and (2) in sus- 
ceptible persons or with overdosage, 
the drug might cause abnormal bleed- 
ing. Relevant is that an elevated level 
of cAMP in platelets reduces their 
ability to aggregate, as does phthala- 
zinol in animals? but we were not 
following that parameter. 
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Fata. Uyeoplasma pneumoniae Encephalitis 


in an Adult 


Miehzel E. Wemblat:, MD, Ellis S. Caplan, MD 


M woplasena preumoniae is a rare 

eause of eneepkalitis, and adult 
fatalties save yet tc be reported. We 
report a feta «ase-cf presumed Myco- 
plcsma ensepnalit with a description 
of associaxec pathologic features. 


FEPORT OF A CASE 


A 3%-year-om man previously in excel- 
len: health wes admitted to University 
Hospital, Baltmore, with a five-day histo- 
ry of frontal meadacnes, fever, photopho- 
bia, and coafwsion. The patient was well 
develeped, wit a temperature of 38.3 °C. 
Resulss of geseral physical examination 
were inremar ale, and neurologic exami- 
nation reveale- agitation, disorientation, 
but ne foca fi -dings 

Lumbar ouseture was traumatic; cell 
count showed 25 lymphocytes, three leuko- 
cytes. and 730 RECs; the protein level was 
58 mg'dL; glacose ievel was 64 mg/dL, 
with a serum walue of 95 mg/dL. Gram’s 
stan, acid as, India ink, VDRL test for 
syphilis, and c !tures were negative. Blood 
cell count incl_ded æ hemoglobin value of 
: 14.1 g/dL; W3C coant of 7,100/cu mm, 
with 48% »ol-morphenuclear leukocytes, 
7% nomsegmer=ed leukocytes, 36% lympho- 
cytes, and 14* moenoertes. Immunologic, 
toxicalegic, aud ¢hemical profiles were 
unserzarkalkle. Serolegic studies included 
mumps; hepe simplex; cytomegalovirus 
< i158 rmpeka < 1120; toxoplasmosis 
< 11:16; hewmrephikacglutinins < 11:7, and 
Mycoptasme complement fixation titer 
11:52. A che roentgenogram showed 
normal feawurss. Am EEG was consistent 
with a diffuse encephalopathy. A comput- 
erized tomog-aiphie sean demonstrated 
small ventzicl s censiscent with cerebral 
edema. 

The nospta course was complicated by 
three zrandm. | seizures on the second day. 
During the 3e- . 48 heurs, clinical improve- 
meat was rote-; however, on the fifth day 


sta-us epileptcus ceveloped. A lumbar . 


purcture saowed 15 lymphocytes, three 
leuxeeytes, and a protein level of 84 mg/ 
dL. Eecaus =f localizing temporal lobe 
sigas ən exammation and repeat EEG, the 
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patient underwent a brain biopsy. The 


biopsy specimen was consistent with sub- 


acute cerebritis with an increase in cortical 
cellularity and mononuclear cells located 
around neurons and capillaries. Cultures, 
immunofluorescence, and electron micros- 
copy were negative for herpes simplex and 
M pneumoniae. 

The patient began therapy with vidara- 
bine postoperatively, but this was discon- 
tinued on the tenth day, when the initial 
Mycoplasma titer was reported as 1:32. 
Therapy with erythromycin was begun, 
but the patient died on the 14th day. 

Immediate postmortem examination 
disclosed a terminal bronchopneumonia 
confined to the lower lobes. Cerebral white 
matter had increased cellularity. Many 
intracerebral blood vessels revealed an 
inflammatory process of mononuclear cells 
involving the wall and perivascular space. 
Fibrin thrombi were seen in blood vessels 
of the midbrain. Also noted was diffuse 
encephalomalacia. Electron microscopy as 
well as cultures of brain, lung, spinal fluid, 
throat washings, and stool were negative 
for selected viruses and Mycoplasma. 
Repeated antibody titers showed a diag- 
nostic rise to Mycoplasma at 1:256. 


COMMENT 


The incidence of neurologic involve- 
ment with M pneumoniae is reported 
to be between 1% to 7% of hospitalized 
cases.' The neurologic manifestations 
are diverse.'® Prognosis has been 
reported to be favorable, with few 
sequelae. The only two reported cases 
of fatal encephalitis have been in the 
adolescent age group.’ 

The pathogenesis of the neurologic 
disease is unknown. The possibilities 
include direct invasion, neurotoxins, 
autoantibodies, or antigen-antibody 
complex. Biberfeld* reported antibod- 
ies directed against brain tissue in 
several cases with neurologic involve- 
ment, but the same titer of antibodies 
were noted in 43 of 54 cases without 
neurologic symptoms. There have 
been numerous unsuccessful attempts 
to culture the organisms from the 
brain. 

The diagnosis of infection is usually 
made by serologic study. Paired acute 
and convalescent sera should demon- 


strate a fourfold or greater rise in 
titer to be diagnostic of recent infec- 
tion. 

The pathologic examination, includ- 
ing electron microscopy and immuno- 
fluorescence, did not revezl the etio- 
logie organism. Previous reports of 
brain biopsies and autopsies of those 
with CNS involvement disclosed no 
distinct pathologic features. Intravas- 
cular thrombi have been noted in 
many cases, as in the case reported 
herein. The significance of this find- 
ing is not clear but Noran et al? sug- 
gested that the neurologic manifesta- 
tions were the results of intravascular 
clotting. 

This case is unusual in that it is the 
first reported adult fatality with CNS 
involvement from Mycoplasma. In- 
creasing awareness of this entity 
should lead to a better understanding 
of its pathogenesis and treatment. 
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Calendar of Meetings 


April 28-May 3 American Academy of Neurology, Hyatt Regency Hotel, 


1980 
20-22 
June 16-20 
21-22 
July 21-26 
23-26 
Sept 3-7 
8-10 
26-27 
Oct 5-8 
5-10 
23-25 
1981 
Sept 20-25 


New Orleans. 

American Medical EEG Association, Scientific meeting, held 
at Opryland Hotel, Nashville, Tenn. 

XI International Congress, Society of Psychoneuroendocri- 
nology, Florence, Italy. 

Annual meeting of the American Association for the Study 
of Headache, Hyatt on Union Square, San Francisco. 
Fourth International Congress of Immunology, Paris. 
Annual Symposium On Contemporary Clinical Neurology, 
Palmetto Dunes Hyatt Resort, Hilton Head Island, SC. 
American EEG Society annual meeting, Sheraton Boston 
Hotel, Boston. 

American Neurological Association, Sheraton Boston Hotel, 
Boston. 

The 27th annual meeting, American Association of Electro- 
myography and Electrodiagnosis, Philadelphia. 

First International Symposium on Brain-Heart Relation- 
ship, Jerusalem Hilton Hotel, Jerusalem. 

Annual meeting, Congress of Neurological Surgeons, Hyatt 
Regency, Houston. 

The 33rd annual meeting and special course, Southern EEG 
Society, San Antonio, Tex. 


World Congress of Neurology, Kyoto International Confer- 
ence Hall, Takaraike, Sakyo-ku, Kyoto 606, Japan. 
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Central Neuropsychiatric Associa- 
tion.—The annual meeting of the Cen- 
tral Neuropsychiatric Association was 
held Oct 18-20, 1979, in Omaha. The 


following were elected: President, 


Wade H. Lewis, MD, San Antonio, 
Tex; President-Elect, Beverly T. 
Mead, MD, Omaha; Secretary-Trea- 
surer, Thomas E. Gretter, MD, Cleve- 
land. 

The next annual meeting will be 
held Oct 16-19, 1980, in Houston. 


Fellowships of Epilepsy Foundation of 
America.—The Foundation is offering 
research grants to $12,000, Clinical 
Research Fellowships with an annual 
stipend of $18,000, and Medical Stu- 
dent Fellowships of $1,000 to promote 
research in epilepsy. Contact Pamela 
McGarvey, Suite 406, 1828 L St, Wash- 
ington, DC 20036. 


National Primate Plan Released.— 
The Surgeon General approved re- 
lease of the National Primate Plan, 
which is an organized approach for 
assuring an adequate number of non- 
human primates for research and for 
biological productien programs. 

Free single copies of the plan (De- 
partment of Health, Education, and 
Welfare Publication No. [NIH] 80- 
1520) may be requested from IPSC, 
Bldg 31, Room 4B30, 9000 Rockville 
Pike, Bethesda, MD 20205. 


Board Examinations.—Listed below 
are the examination dates of the 1980- 
1981 American Board of Psychiatry 
and Neurology, Ine: 

Part I (Written) Examinations.— 
April 21, 1981 (Tentative). 

Part II (Oral) Eraminations.—June 
30-July 1, 1980, Milwaukee; Oct 27-28, 
1980, New York; Jan 12-13, 1981, San 
Diego; April 13-14, 1981, New Orleans; 
June 1981 (dates not confirmed) Kan- 
sas City; Nov 9-10, 1981, Philadel- 
phia. 

Child Psychiatry Examination.— 
Feb. 22-24, 1981, Washington, DC. 
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Cansersus Deve'opment on Febrile 
Seizures.-A consensus development 
cen-eren-e en “Long-term Manage- 
mer. of Chidren With Febrile Sei- 
zares” wil 5e hed at the National 
Iastitutes of Heal h, May 19-21, 1980, 
im tne Masar Aaditorium, Clinical 
Cemter (Bldg 10), 3ethesda, Md. 

Saecifi- issues to be discussed 
imclade: “What ane the risks facing 
cail@ren who have had febrile sei- 
zares?” “Wiat can chronic or inter- 
mitsent praephylaxis accomplish in 
reducing these risks, and what are the 
potential riszs of orophylaxis?” "Can 
we DOW Geve cp & rational approach to 
mamagemen?’ of children with febrile 
Seizures, or are further studies 
n2eded?”" 

Taere is rc fee. Twenty hours of 
Category I CME credit has been 
a»provec. Contact: Nancy Becker, 
Prospect Associates, 11325 Seven 
Loess Rd, Suite 220, Potomac, MD 
29834. Tedlephene: 301) 983-0535. 


American Medical EEG Association.— 
The annzal Scient fie Meeting will be 
hele May 25-22, 1980, at Opryland 
Fotel, Nashville, Tenn. Contact Mr 
bobert E. Herzog. Executive Secreta- 
ry, 350 E: m Grove Rd, Elm Grove, WI 
53122. 


Neurolegy and ^phasia.—A seminar 
presented be seven guest speakers 
will addzess the andings of current 
reseerch in the phenomenology and 
the anatomex and physiologic sub- 
Strates o` apnasia at St Luke’s Hospi- 
tal in Kansas City, Mo, June 9-10, 
1988. Cortae Gail Williams, St Luke's 
Eospital. 449@ Wornall Rd, Kansas 
Gtr. MC 64101. 


Foundations Fund Fellowships for 
Research in ?sychzstry.- The Founda- 
toons’ Fund supports scholars on sab- 
bat:cal leave in order to further their 
research. The szbbatical must be 
s»ent away irom the home institution 
a. ar. internetiona ly recognized insti- 
tutim. 

Applications are open to creative 
iavestigstors witn contributions in 
the ñeld whe hoic full-time positions 
im professional schools and graduate 
departments cf universities or equiva- 
lent insttutes of esearch. Applicants 
must be US er Canadian citizens or 
permanent residerts. The deadline for 
r»cerpt of applications is Aug 1, 1980, 
for sabbaticals »eginning July 1, 
DR. 

Write: Foandat ons' Fund for Re- 
s»ameh in Psychiatry, 100 York St, 
New Ha-en, CT 06511. 
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Update in Neuroscience.—The Vir- 
ginia Beach Update, a program spon- 
sored by the Department of Neurolo- 
gy, Medical College of Virginia, will 
be held June 18-21, 1980. Contact 
Kathy E. Johnson, Box 48, MCV Sta- 
tion, Richmond, VA 23298. 


Annual Symposium on Contemporary 
Clinical Neurology.—The third annual 
Symposium on Contemporary Clinical 
Neurology, sponsored by Vanderbilt 
University School of Medicine, Nash- 
ville, Tenn, will be held July 22-26, 
1980, at the Palmetto Dunes Hyatt 
Resort, Hilton Head Island, SC. Con- 
tact Vanderbilt Continuing Educa- 
tion, 3200 West End Ave, Suite 306, 
Nashville, TN 37208. 


Fellowships From National ALS 
Foundation, Inc.—The National ALS 
Foundation, Ine, announces a new 
fellowship program for young investi- 
gators concerned with Amyotrophic 
Lateral Sclerosis. Contact National 
ALS Foundation, 185 Madison Ave, 
New York, NY 10016; (212)679-4016 
immediately. 


New diplomates of the American 
Board of Psychiatry and Neurology.— 
The following were certified by the 
Board after its examination in Atlan- 
ta, Jan 7-8, 1980. 


Neurology 


Abdel Kader, Gihan Sami, MD 
New Orleans 


Ashizawa, Tetsuo, MD 
Houston 


Banowetz, John Mike, MD 
Oklahoma City 


Bashir, Rifaat M., MD 
Memphis 


Baumel, Bernard S., MD 
Miami Beach 


Bird, Richard Earl, MD 
Salisbury, Md 


Chesson, Andrew Long, Jr, MD 
Shreveport, La 


Chin, Lincoln, MD 
Ft Worth, Tex 


Cochran, John Wesley, MD 
Falls Church, Va 


Coyle, Patricia Katherine, MD 
Baltimore, Md 


DeLong, Mahlon R., MD 
Columbia, Md 


Demas, Ronald Charles, MD 
Charlotte, NC 


Derman, Howard S., MD 
Houston 


Dukes III, Thomas Harmon, MD 
Charleston, SC 


Dysart, Dorsey W., MD 
New Orleans 


Ellison, Jeffrey Peter, MD 
New Orleans 


Epstein, Charles Martin, MD 
Atlanta 


Faught, Raymond Edward, Jr, MD 
Charlottesville, Va 


Ford, John Sterling, MD 
DelMar, Calif 


Freschi, Joseph Edward, MD 
Chevy Chase, Md 


Gopinathan, Govindan, MD 
Silver Springs, Md 


Greenberg, Harry Seth, MD 
Ann Arbor, Mich 


Grunauer, Dillie, MD 
Chicago 


Hamilton, Robert H., MD 
Tucson, Ariz 


Hastings, Barbara Ann Fries, MD 
Tulsa, Okla 


Hershman, Lester M., MD 
Syracuse, NY 


Hoos, Richard T., MD 
Nashville, Tenn 


Howard, James Francis, Jr, MD 
Chapel Hill, NC 


Hrachovy, Richard A., MD 
Houston 


Ingham, Robert H., MD 
Plymouth, Mich 


Jaffer, Abdul Kareem, MD 
Hemet, Calif 


Jenkins, Stephen W., MD 
San Antonio, Tex 


Kase, J. Carlos S., MD 
Mobile, Ala 
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Kirkorowicz, Gregory B., MD 
Huntington Beach, Calif 


Kirschberg, Gordon J., MD 
Birmingham, Ala 


Kirshner, Howard 8.,.MD 
Nashville, Tenn 


Kratz, Rudiger, MD 
Gaithersburg, Md 


Lee, Richard Scott, MD 
Boca Raton, Fla 


Leigh, Richard John, MD 
Columbia, Md 


Mark, Michael Howard, MD 
Brooklyn, NY 


Masel, Brent Ellis, MD 
Galveston, Tex 


Mohan, Jagan K., MD 
St Paul 


Navarro, Evelyn P., MD 
Grand Rapids, Mich 


Newman, Thomas Michael, MD 
Houston 


Norman, Michael Ashley, MD 
Decatur, Ga 


Obbens, Eugenie A.M.T., MD 
New York 


Opida, Ciceron L., MD 
Altoona, Penn 


Pagano, Ralph J., MD 
Hinsdale, Ill 


Page, Robert W., MD 
Marshfield, Wis 


Reggia, James A., MD 
Baltimore 


Roberts, Dave Allen, MD 
Pine Bluff, Ariz 


Rollinson, Russell D., MD 
Nashville, Tenn 


Roohi, Fereydoon, MD 
Brooklyn 


Sackellares, James Chris, MD 
Ann Arbor, Mich 


Sadowski, Henry A., MD 
Burnaby, BC, Canada 


Samaras, Gregory, MD 
Nashville, Tenn 
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Schold, S. Clifforc, Jr, MD 
Durham, NC 


Schottland, John R., MD 
Birmingham, Ala 


Schulman, Brian J., MD 
Houston 


Schulman, Elliott A., MD 
Philadelphia 


Shaw, David Lee. MD 
Pensacola, Fla 


Sherkat Nakhdjavani, 
Gholamareza, MD 
N Andover, Mass 


Smith, Henry McCord, Jr, MD 
Athens, Ga 


Taylor, Richard Leslie, MD 
Baltimore 


Tomasulo, Richard A., MD 
Roanoke, Va 


Vulpe, Michael, MD 
Hampton, Va 


Walker, Henry Kenneth, MD 
Atlanta 


Weber, Leonard Eugene, MD 
Omaha 


Weddle, Richard E., MD 
Tupelo, Miss 


Wisdom, Peggy J., MD 
Oklahoma City 


Wolfman, Jacob N., MD 
Plano, Tex 


Yu, S. John, MD 
Bay City, Mich 


Zuniga, Jose Antenio, MD 
Southfield, Mich 


Child Neurology 


Deering, William M., MD 
La Crosse, Wis 


Worth Dunn, David, MD 
New Orleans 


Lapkin, Martin L, MD 
Palm Springs, Ca if 


Levine, Johanan, MD 
El Paso, Tex 


Vincent Lewis, Darrell, Jr, MD 
Chapel Hill, NC 





TRO MET i 
Notes From NINCDS 


Alzheimer’s Patients Sought for 
NINCDS Project.—The NINCDS plans 
a double-blind study to test the useful- 
ness of a vasopressin analog for 
improving memory in Alzheimer’s dis- 
ease. Preliminary reports from Eu- 
rope have shown similar drugs to be 
effective in patients with confusion 
and memory loss. 

Patients aged 18 to 75, with memo- 
ry loss and confusion but no serious 
medical illnesses, are eligible for 
study that will involve a hospital stay 
of approximately three weeks, at no 
cost to the patient. 

Referring clinicians should contact 
Dr Raymond Durso, Experimental 
Therapeutics Branch, NINCDS, Na- 
tional Institutes of Health, Bldg 10, 
Rm 58-235, Bethesda, Md 20205: tele- 
phone (301) 496-4149. 


NRSA Stipends Increase.— Effective 
July 1, 1980, all recipients of National 
Research Service Awards will get 
boosts in their annual stipend. The 
predoctoral stipend will rise from 
$3,900 to $5,400. The postdoctoral sti- 
pend will be $13,380 (now $10,000) at 
the base level. Awardees with one 
year of relevant experience will 
receive $14,040; with two years, 
$14,736; with three, $15,468; with four, 
$16,236 and with five or more, 
$17,040. 

Details are given in the Oct 26, 1979 
NIH Guide for Grants and Contracts. 
Program directors and individual 
NRSA awardees will be contacted by 
the awarding institute. The stipend 
adjustment will be made on July 1, 
1980, regardless of the date of award 
No retroactive adjustments will be 
made. The new stipend levels are to be 
used in preparation of NRSA institu- 
tional and individual fellowship appli- 
eations and will apply to all applica- 
tions now in review. 


Awards and Honors.— Dr Giovanni Di 
Chiro was recently elected to honorary 
membership in the Swedish Society of 
Medical Radiology—one of only three 
honorary members to be admitted this 
year. The others are Allan Cormack 
and Godfrey Hounsfield. 

Dr John Sever, chief of the Insti- 
tute’s Infectious Diseases Branch, was 
recipient of the 28th Kimble Method- 
ology Award. The $1,000 award—made 
jointly by the Conference of Public 
Health Laboratory Directors and the 
Kimble Products Division of Owens- 
Illinois, Ine-recognizes Dr Sever for 
development of a miniaturization 
technique to study blood and blood 
components, and for development of 
procedures and reagents now used 
worldwide. 
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Letters to the Editor 





Fam lial Somgenital Ocular Motor 
Aprexia and Immune Deficiency 


To the Scivor.—Ir the interesting 
article by Orrison and Robertson (Ar- 
CHIVES 3629-41, 1979) concerning the 
pathogenesis.ef congenital ocular mo- 
ter apraxia (JOA), two familial cases 
are repor-ed and the role that genetic 
factcrs may play in the development 
of th s syadreme are discussed. To our 
knowledge, neither in these two cases 
nor in the others at present reported'-? 
have the patients’ immune status 
been discussed. Recently, we have 
observed twe children, a brother and 
sister, wth COA and selective IgA 
defic ency, which made us wonder 
whether here might exist a relation- 
ship betweem “familial COA” and 
atax:a-telangiectasia. 

Report cf Ceses.—A 4-year-old girl and 
her b-othe- (aged 2% years) were first seen 
in Deeember 1978, with typical COA, atax- 
ia in gait since they irst began walking, 
and Gumsmess in fine movements of the 
upper limbs. The giri'sabnormalities of eye 
mevement have impreved during the last 
year. Growth and development were 
normal in he girl, but her brother showed 
mildcelay in motor development (he began 
walking at 22 months ef age). Social and 
linguistic Gevelepment was normal in both. 
Mild recurrert respiratory infections, 
mainly afecting upper airways, were 
notieed. Telameiectas:s of conjunctivae, 
oral mucesae, amd skin were not found. An 
EEG and computerized tomographic scan 
were a0rma! in »othscases. Serum IgA level 
was low in beth (55-mz/dL) and secretory 
IgA was ceficent in saliva (3.7 and 4.0 
mg/d., respeetively). The proportion of 
surfaee membrane IgA bearing B lympho- 
cytes was alse abnormally low (SmIgA, 1% 
and 2 of B cells, respectively). Cellular 
immunity was moderately defective only 
in the boy, showing tow peripheral lympho- 
cyte count @,71>/cu mm), low proportion of 
T eells (E rosettes, 56%) and T active cells 
(highaffini-y E rosettes, 2%), together 
with a dee-eas-d bias: transformation to 
phyteaemaggiutinin. When the patients 
were seen six mentks later, they had simi- 
lar clinical features and identical findings 
in humoral and «ellular immunity. 


Commeant—Besides the possibility 
that the neureiog:c syndrome and the 
immune deficiency presented by these 
two patients were merely coinciden- 
tal, we believe that they might consti- 
tute a single hereditary syndrome. 
The sole »ele-ant documented multi- 
systemic diserder that associates a 
hereditary neurolegic syndrome and a 
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partial combined humoral and cellular 
immune deficiency is ataxia-telan- 
giectasia (AT).** To our knowledge, 
there only exists one other rare clini- 
cal entity combining neurological and 
immunological disorders, reported by 
Hagberg et al,* which involves famil- 
ial ataxic diplegia and cell mediated 
immune deficiency. Our two patients 
have not had, until now, demonstrable 
telangiectasis; nevertheless, it is 
known that in AT these may appear 
between ages 3 to 6 years, or even 
later. Therefore, our patients, as well 
as those reported by Orrison and 
Robertson! and by Vasella and Mu- 
menthaler,! may be too young to have 
telangiectasis. The fact that one of 
our patients has had an improvement 
in her clinical abnormalities is more 
characteristic of COA than of AT. It 
must also be considered, according to 
Arthuis,’ that there are some differ- 
ences between the classie COA and the 
ocular abnormalities of AT, although 
these differences are not mentioned 
by most authors. 

It is not the aim of this preliminary 
report to come to a conclusion, but 
rather to point out the possibility that 
among the so-called familial cases of 
COA may be included some early or 
incomplete cases of AT, or even some 
transitional forms. These possibilities 
may be supported by our observation 
of an immune deficiency, characteris- 
tic of this later syndrome, in a familial 
form of COA. 

The follow-up study and the evalua- 
tion of immune parameters in these 
kinds of patients may lead to better 
characterization and understanding 
of the pathogenesis of familial cases 
of COA. 


JUAN NARBONA, MD 

Child Neurology Unit 
CARLOS D. Crisci, MD 
Department of Allergology 
Section of Immunology 
IGNACIO VILLA, MD 
Department of Pediatrics 
University of Navarra 
Pamplona, Spain 
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Haloperidol for Nonkinesiogenic 
Paroxysmal Dyskinesia 


To the Editor.—The report of Good- 
enough et al,’ which reviewed the fa- 
milial and acquired paroxysmal dyski- 
nesias, states that anticonvulsants 
and other drugs are seldem effective 
in the rare nonkinesiogenie form of 
this disorder. We have recently 
treated a brother and sister who had 
nonkinesiogenic paroxysmal dyskine- 
sia with carbamazepine and haloperi- 
dol, and the results so far are encour- 
aging. 

Report of Cases.—CASE 1.—A 19-year-old 
man had attacks of stiffness and shaking 
of his legs for ten months. He first felt his 
toes curling, and then h:s legs stiffened - 
and shook for 15 to 30 minutes. There was 
no weakness or altered ccnsciousness, but 
he could not stand during an attack. The 
attacks occurred monthly and were unre- 
lated to heavy exercise, movement, food, or 
alcohol. Phenytoin sodium made his symp- 
toms worse, but 0.5 mg of haloperidol at 
bedtime has controlled the attacks for 
eight months. 

CASE 2.— The 13-year-old sister of case 1 
had similar attacks that oceurred about 
once a week for 12 months. Her attacks 
lasted several hours and left her exhausted 
for several days. Phenytoin was ineffec- 
tive, but she was free of all attacks for over 
two months while taking 100 mg of carba- 
mazepine at bedtime. Wher an allergic 
rash developed, the treatment with.carba- 
mazepine was discontinued and a regimen 
of 0.5 mg of haloperidol at bedtime was 
substituted. She has remained free of 
attacks for six months, except for a brief 
recurrence when haloperidol was tempo- 
rarily omitted. 

Many other paternal relatives were 
reportedly affected. An older sister and the 
father of these children had had attacks 
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when they were younger, but the attacks 
stopped at about 25 years of age. 


Comment.—The ineffectiveness of 
phenytoin in these children presum- 
ably excludes a simple placebo effect. 
Carbamazepine is effective in the 
kinesiogenic form of the disorder’ but 
has not been reported to be effective 
in the nonkinesiogenic form. Most 
observers now believe that the distur- 
bance arises in the basal ganglia, and 
the effectiveness of levodopa in the 
kinesiogenic form of the disorder? 
supports this idea. We selected halo- 
peridol because of its effectiveness in 
other basal ganglia disorders, and 
these preliminary results lend further 
support to this interpretation of the 
pathophysiology of this disorder. 
These results also expand the thera- 
peutic options in the control of the 
nonkinesiogenie form of paroxysmal 
dyskinesia. 

Davip L. COULTER, MD 
PETER DONOFRIO, MD 
Department of Neurology 


University of Michigan Medical School 
Ann Arbor, MI 48109 


Nonproprietary Names and 
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Carbamazepine—Tegretol. 
Levodopa—Bendopa, Dopar, Larodopa. 
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Cranial Computerized Tomography 
in Childhood Neuroblastoma 


To the Editor.—The value of comput- 
erized tomographic (CT) scanning of 
the brain in the diagnosis and treat- 
ment of metastatic neuroblastoma has 
not, to our knowledge, been addressed 
in the literature."* The following case 
indicates the value of CT scanning. 


Report of a Case.—A T-year-old boy had 
pain in his right leg with persistent fever, 
and on examination had an abdominal 
mass and questionable papilledema. Stage 
IV neuroblastoma was diagnosed and a CT 
scan was normal. One year later, cranial 
metastases were indicated by large lumps 
under the scalp and a CT scan demon- 
strated extensive intracranial dural im- 
plants (Figure). Two months later, he died. 
Necropsy was not allowed. 


Comment.—The 12% two-year sur- 
vival anticipated in a child 2 years of 
age or older emphasizes the rapid 
growth of this tumor despite all forms 
of therapy.** The evidence from CT 
scans of extensive intracranial in- 
volvement in this case offers, to our 
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Computerized tomographic scan showing 
extensive intracranial dural implants in 
7-year-old boy. 


knowledge, previously unpublished 
evidence for metastasis that should 
result in a consideration for discon- 


tinuing anticancer treatment. 
RICHARD G. CuRLESS, MD 
Department of Neurology D4-5 
University of Miami School of 
Medicine 
PO Box 016960 
Miami, FL 33101 
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Accurate Terminology 


To the Editor.—In the article by A. P. 
Galdi (ARCHIVES 36:657-658, 1979) ap- 
pears a table in which one column is 
entitled “Color.” Red, white, yellow, 
ete, are colors—not "Clear." This is 
why one correctly refers to CSF as 
"clear and colorless.” The column 
might be entitled "Appearance." I 
hope that journals continue to main- 
tain the proper standards for neuro- 
logical language. 

LABE SCHEINBERG, MD 

Albert E:nstein College of 

Medicine of Yeshiva University 
1300 Morris Park Ave 
Bronx, NY 10461 


Oculogyric Crisis and 
Carbamazepine 


To the Editor.—Reference is made to 
the report by Dr Berchou (ARCHIVES 
36:522-523, 1979) concerning a case of 
oculogyric crisis occurring in associa- 
tion with carbamazepine (Tegretol) 
therapy. In our discussion with Dr 
Berchou prior to his published report, 
we noted that oculomotor distur- 
bances are listed in our package insert 
for carbamazepine as possible adverse 
reactions. The clinical findings de- 
scribed by Dr Berchou would be 
included under that classification. 
Those oculomotor disturbances that 
have been reported seem to be related 
to dosage, and usually are controlled 
by titration of carbamazepine to the 


minimum effective dose level. 

Epwanp V. HENRY, MD 
Clinical Drug Safety Department 
Geigy Pharmaceuticals 
Summit, NJ 07901 


Therapy for Status Epilepticus 


To the Editor.—The article by Ramsey 
et al (ARCHIVES 36:535-539, 1979) on 
the uptake of anticonvulsants in dog 
and cat brains is an extension of their 
earlier studies in human brain.' The 
authors conclude in their abstract (but 
nowhere in the body of their report) 
that it would be appropriate to treat 
patients with status epilepticus ini- 
tially with intravenous (IV) diazepam 
followed by "subsequent rapid use of 
IV phenytoin or phenobarbital." The 
recommended interval of time be- 
tween termination of therapy with 
diazepam and the beginning of pheno- 
barbital therapy remains unclear and 
it is assumed to be short or irrele- 
vant. 

We are concerned because evidence 
exists that combined phenobarbital 
and diazepam therapy frequently 
causes hypotension and respiratory 
depression that may be difficult to 
reverse. For example, the occurrence 
of severe and sometimes fatal hypo- 
tension is clearly documented in the 
clinical literature?“ and has been con- 
firmed by our own experience. We 
believe that such combined therapy is 
best avoided and this position now 
represents hospital policy. However, 
in circumstances where phenobarbital 
must be administered after diazepam, 
at least one hour has been recom- 
mended as a safe time interval 
between the administration of the two 
drugs. 

Although we have no argument 
with the studies relative to drug ki- 
neties, we believe that the potentially 
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hazardous effets cf directly applying 
these results to a clinical context 
shoul be clearly defined. 
N VHAYAN, MD 
A J, GABOR, MD 
ESG Laboratory 
Department of Neurology 
University of California, 
Davis Medical Center 
Sacramento, CA 95817 
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Valzroic Aci arc Normal 
Computerized Tomographic Scan 
in Kinesiogenic Familial 
Parexysmal Choreoathetosis 


To “re Editer —Phenytoin, phenobar- 
Litz, carbamazepine, and primidone 
give much relief to more than 90% of 
tae oatients with kinesiogenic famil- 
ial paroxysmal chereoathetosis (FPC). 
Frexious studies ineluding rare autop- 
sy data have tailed to show consistent 
anatomic lesions.** There is no pre- 
vious report xf a normal computerized 
tomographic (CT) scan. We studied a 
patient with kinesiogenic FPC with a 
romal CT scan and resolution of 
symptoms with valproic acid after 
incomplete response to phenobarbi- 
tal. 


Report of æ Case —For 12 years, a 17- 
year-old woman had had paroxysms of 
cystonic tlexien of the right arm and hand 
provoked by s»slunta-y movements of the 
same extremity. If relaxation could not be 
atta ned er if she were anxious, the parox- 
rsmal “spasm” wou d spread to involve the 
face left extremity, and the legs, causing 
her-o fall. Attacks rerely lasted more than 
a few minutes Jutcccurred several times a 
weex. They eculd be averted by relaxing 
the extremiies when she sensed an 
zmpending attack. She did not lose con- 
sciomsness or sphineter control. There was 
ne postictal lethargy. 

Her father had had a similar disorder, 
whieh began in chi dhood and remitted in 
ais college years He also had suffered 
fran recurren: right hemiplegic migraine. 
Her brother, ase 20 years, had an intermit- 
tem: movement diserder, which occurred 
less thanonce a month and did not require 
trectmert. T= mother, and a sister aged 
24 years had »o symptoms. 
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Results of examination were normal and 
hyperventilation for three minutes failed 
to induce an attack. Three EEGs were 
normal, including one recorded during a 
typical attack in 1974. Skull roentgeno- 
grams, nuclide brain scan (1974), and CT 
scan (1979) were normal. 

She continued to have rare attacks, most- 
ly confined to periods of emotional stress, 
while receiving phenobarbital (serum con- 
centration, 23 ug/mL). In April 1979, phe- 
nobarbital was replaced by valproic acid 
250 mg three times daily, which eliminated 
attacks even in stressful situations. 


Comment.—A normal CT scan in 
this patient is not surprising, although 
a report described brainstem atrophy 
in kinesiogenic FPC.’ The pathophysi- 
ology of kinesiogenic FPC is un- 
known. It is not clear whether kinesio- 
genie FPC is an epileptiform or an 
extrapyramidal disorder. Because of 
valproic acid's proposed enhancement 
of y-aminobutyric acid, we may be 
altering striatal control or treating an 
epileptic condition. Kinesiogenie FPC 
is usually controlled by antiepileptic 
drugs, which may include valproic 
acid. 

Davip A. SUBER, MD 

Department of Neurology, Box 131 
Naval Regional Medical Center 
Charleston, SC 29408 

TERRENCE L. RILEY, MD 
Department of Neurology 


National Naval Medica] Center 
Bethesda, MD 20014 
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Lymphoma Initially Appearing 
With Chin Numbness 


To the Editor.-Numbness of the chin 
is an uncommon neurologic symptom 
that is associated with cancer. Here 
we describe a patient with convoluted 
lymphocytic lymphoma who initially 
appeared with this complaint. 


Report of a Case.— A 26-year-old man 
came to the Veterans Administration Hos- 
pital in White River Junction, Vt, com- 
plaining of bilateral chin numbness and 
tingling. The numbness was described as 
similar to that experienced after a local 
anesthetic injection. There was no previous 
history of numbness or injury to the jaw. 
The patient was taking no medication. The 
results of a neurologic examination were 
entirely normal, with the exception of 
decreased sensation bilaterally to touch 


and pinprick over the chin, the 1 
membranes of the lower lip, and the 
anterior gums bilaterally. There \ 
motor or sensory dysfunctior in thi 
two divisions of the trigeminal ne 
diagnosis of convoluted lymphocyti 
phoma was made on the basis of a r 
tinal mass on chest roentgenogram 
bone marrow aspirate packed with ly 
blasts. 


Comment.—The ^ association 
tween numbness of the chin an 
cer, and in particular lymphom 
breast carcinoma, has been ob: 
previously.* The inferior al 
nerve, which arises from the po: 
trunk of the mandibular divis 
the trigeminal nerve, has tei 
branches that innervate the ch: 
mucous membranes of the low 
and the anterior lower gum. P 
believes that the numb chin syn 
is an inferior alveolar neuropat 

This syndrome has been inclu 
many as a symptom of trig 
neuropathy, but we believe th 
two syndromes are dist net. | 
geminal neuropathy there is 
involvement of more than one d 
of the trigeminal nerve, and pa 
motor disturbance are cften 
nent. The Gasserian gznglior 
drome described by Posner? ir 
appears as a trigeminal neur 
with pain, weakness, and senso 
in one or more divisions of the t 
inal nerve. This neuropathy ~ 
quently caused by metastatic 
involvement of the Gasseriar 
glion. We believe that numb ck 
unique syndrome that involve 
the distribution of the inferior 
lar nerve and is more specific : 
presence of underlying tumor 
not clear if the symptom is cau 
direct tumor involvement 9o! 
remote effect, but the sympt 
numbness of the chin should al 
physician to the possible prese 
an underlying tumor. 

THoMaAS M. Ducan, MD 
JAMES L. BERNAT, MD 
Division of Neurology 
JOSEPH F. O'DoNNELL, MI 
Division of Oncology 
Department of Medicine 
Veterans Administration 
White River Junction, V7 


Dartmouth Medical Schoo 
Hanover, NH 03755 
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Cerebral Aneurysms, edited by Jiro Suzuki, 751 
pp, with illus, $85, Tokyo, Neuron Publishing Co, 
Ltd, 1979. 

Dr Jiro Suzuki is the editor of this 
751-page compendium on the subject 
of cerebral aneurysms. He has been 


assisted by Dr Shigeaki Hori. The 
contributors constitute an impressive 


list of 60 authors, mostly Japanese, 
who review the history of aneurysm 
surgery and explore new aspects of 
the problem, with particular emphasis 
on early surgery. 

The historical review of surgery of 
intracranial aneurysms is well done. 
Epidemiologic studies are reported. It 
is a matter of record that the morbid- 
ity and mortality figures for Japan 
indicate a high incidence of cerebro- 
vascular disease and that aneurysms 
constitute approximately 10% of 


these. The authors conclude that sub- 


arachnoid hemorrhage occurs more 
often in hypertensive patients and 
borderline hypertensives than in nor- 
motensives. Factors responsible for 
rupture include lifting, bending, defe- 
cation, urination, and emotional 
strain. The pathological anatomy is 
illustrated. Infundibular dilations are 
discussed briefly. The immediate and 
late symptoms of subarachnoid 
hemorrhage are covered appropriate- 
ly. Rebleeding and cerebral infarction 
due to vasospasm are discussed. The 
fundoscopic, oculorotatory, and visual 
field alterations are given proper cov- 
erage. 

Approximately 60 pages are de- 
voted to radiology, including the com- 
plications of angiography. A short sec- 
tion contains the information of the 
application of computerized tomogra- 
phy to this problem. 

One chapter consisting of 176 pages 
extensively explores the subject of 
operative treatment of aneurysms— 
indications and timing of surgery, 
early operation, surgery of aneurysms 
in various locations, multiple aneu- 
rysms, giant aneurysms, aneurysm 
surgery in the aged, ventricular drain- 
age and the use of mannitol are 
reviewed. 

The subject of vasospasm is pursued 
intensively—time of appearance, rela- 
tion to site of the aneurysm, prognos- 
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tic factors, experimental results and 
histopathology. 

The subject of operative complica- 
tions is handled extensively. The last 
chapter, on unusual aneurysms, re- 
views such subjects as arteriosclerotic 
cerebral aneurysms, mycotie aneu- 
rysms, giant aneurysms, and aneu- 
rysms associated with arteriovenous 
malformations. 

High-quality paper has gone into 
this book. There are abundant figures, 
tables, drawings, and reproductions of 
radiographs, all ef excellent quality. 
References are available at the end of 
each section, as well as nearly 300 
references listed at the end of the 
book. 

The efforts of many contributions 
result in some duplication. The book 
has no index, but access to much of the 
material can be gained from the Table 
of Contents. A publication of this 
magnitude serves to emphasize the 
many advances tkat have been made 
in the surgical therapy of intracranial 
aneurysms in the past 25 years. This is 
a monumental work, which contains a 
wealth of information for the neuro- 
surgeon and neurelogist interested in 
this subject. It is not likely to be used 
extensively by otker specialists or by 
medical students. 

A. L. Sans, MD 
Department of Neurology 
University of Iowa Hospitals 


and Clinies 
Iowa City, IA 52242 


A Textbook of Neurology, by H. Houston Mer- 
ritt, 961 pp, with illus, $26, Philadelphia, Lea & 
Febiger, 1979. 

This is the sixth edition of a popular 
textbook of neur»logy and another 
example of how the field has 
expanded in the years since the publi- 
cation of the first edition in 1955. The 
present text consists of 961 pages, 
whereas the first had 746 pages. The 
type in the sixth edition is easier to 
read than that of the fifth. The gener- 
al format of the book has remained 
the same throughout the years, but in 
the last editions the senior author has 
called on a number of former asso- 
ciates to write speeial sections of the 
book. However, he still follows the 


concept that, "In order to conserve 
space, the traditional sections on anat- 
omy and examination of the nervous 
system have been omitted." 

The senior author has died, but he 
has left a rich tradition in the field of 
neurology. Much of the content of the 
book is a reflection of his own vast 
experience and his unique ability as a 
teacher. The reader must have consid- 
erable clinical experience before the 
many "pearls" in this book will 
become evident. To limit the number 
of chapters, the author has included 
some conditions about which there 
might be some doubt as to where they 
fit. This is exemplified by the inclu- 
sion of the collagen-vascular diseases 
and systemic vasculitis under the 
heading of "Degenerative and Here- 
dodegenerative Diseases." 

It is diffieult to find basis for criti- 
eism. This reader found only three 
typographical errors. Several of the 
illustrations are misplaced. For exam- 
ple, the computerized tomographic 
scan in Fig 28 belongs to Fig 29 and 
vice versa. Figure 36 would look better 
if it were rotated 180?. Figure 119 
should be rotated 180? also, or the title 
should be redone. Figure 140 requires 
180? rotation. 

These minor problems are out- 
weighed by the many positive fea- 
tures of this book. The section on 
tumors of the pituitary gland has been 
rewritten and modernized to conform 
with the recent advances in this field. 
The section on basal ganglia diseases 
has been extensively rewritten and 
updated, as has the area of muscle 
disorders. Each section has appro- 
priate references, most of which have 
been updated. The index is complete. 
Although there are numerous in- 
stances in which the reader is sent to 
another section of the index for pages, 
this reader found no instance in which 
a "double negative" was evident. This 
textbook contains a wealth of material 
and is recommended highly. 

A. L. Sans, MD 
Department of Neurology 
University of Iowa Hospitals 


and Clinics 
Iowa City, Iowa 
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FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
IN THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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A significant contribution 
in reducing mortality of patients with 





Controlled studies indicate that VIRA-A 
(vidarabine for infusion ) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 28% 
(Chi-square analyses, P = 0.03) (Fig. 1).? 


Fi.1! Morbidity and mortality in biopsy-proved Herpes simplex 


virus encephalitis 





NIAID* STUDY N=18 N—10 
100- 
[] ALIVE, NO OR MINOR 
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i SEQUELAE 
> 60- B ALIVE, SEVERE 
a SEQUELAE 
o E DEAD 
= 40- 
uw 
2 *National Institute 
W of Allergy and 
C a- Infectious Diseases 
—adapted from Whitley, et al! 
VIRA-A* PLACEBO? 


THERAPY 

*P = 0.03 AT DAY 30 

Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 


18 received VIRA-A and 10 received 


placebo.' 


Early diagnosis and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
therapy may be futile.’ In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


Herpes simplex virus encephalitis 


died in spite of active drug therapy, 

and all the survivors were severely 
neurologically debilitated. But no deaths 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complications.! 

After localization of an intracerebral 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A 
(vidarabine for infusion) is effective in 
the management of encephalitis due to 
varicella-zoster or vaccinia viruses. 
VIRA-A is not effective against RNA 
viral or adenoviral infections. It is also 
not effective against bacterial or fungal 
infections. There are no clinical data to 
indicate efficacy against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A to 
achieve clinical response. 


Please see following page for complete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. We 








A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside) is a sterile anti- 
viral drug for intravenous acministration only. Vira-A (Vidarabine for Infusion) is a purine 
nucleoside obtained from fermentation cultures of Streptomyces antibioticus. Each millil- 
ter of suspension contains 200 milligrams Of vidarabine monohydrate equivalent to 187.4 
milligrams of vidarabine. Each milliliter contains 0.1 milligram Phemerol* (benzethonium 
chloride) as a preservative; sodium phosphate, USP, 1.8 milligrams, and sodium 
biphosphate, USP, 4.8 milligrams, as buffering agents. Hydrochloric acia may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: 
CroH13NsOu*H20. The molecular weight is 285.2: the solubility is 0.45 mg/ml at 25°C; ard 
the melting point ranges from 260° to 270°C. The chemical name IS 9-/3-D-arabinofur- 
anosyladenine monohydrate, with the following structural formula. 

Clinical Pharmacology. Following intravenous admin- 
istration, Vira-A is rapidly deaminated into arabinosyl- 
hypoxanthine (Ara-Hx), the principal metabolite, which 
IS promptly distributed into the tissues. Peak Ara-Hx 
and Ara-A plasma levels ranging from 3 to 6 ug/ml and 
0.2 to 0.4 ug/ml, respectively, are attained after slow in- 
travenous infusion of Vira-A doses of 10 mg/kg of body 
weight. These levels reflect the rate of infusion and 
show no accumulation across time. The mean half-life 
of Ara-Hx is 3.3 hours. Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF /plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the kidneys 
Urinary excretion is constan! over 24 hours Forty-one O 
to 53% of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1 to 3°% appearing as the parent com- 
pound. There is no evidence of fecal excretion of drug H H 
or metabolites. In patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 

Microbiology. Vira-A possesses in vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simpiex virus) types 1 and 2 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. In KB cellsan- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A is rapid y 
deaminated to Ara-Hx, the principal metabolite, in cell cultures, laboratory animals, and 
humans. 

Ara-Hx also possesses in vitro antiviral activity Dut this activity ıs significantly less than the 
activity of Vira-A, 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephalitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 70 to 28°. Vira-A therapy does not appear to alter 
morbidity and resulting sericus neurological sequelae in the comatose patient. Therefore, 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in patients with a history of an 
acute febrile encephalopathy associated with disordered mentation, altered level of con- 
Sciousness and focal cerebral signs 

Studies which may support the Suspected diagnosis include examination of cerebrospiral 
fluid and localization of an intra-cerebral lesion by brain scan, electroencephalography or 
computerized axial tomography (CAT) 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viral isola- 
tion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be reliably done by 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic tecnniques only pro- 
vides a presumptive diagnosis 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses. It is also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegalovirus, 
vaccinia virus, or smallpox virus 
Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions to it 
Warnings. Vira-A should no: be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption 
Precautions. Treatment shculd be discontinued in the patient with a brain oropsy negative for 
Herpes simplex virus in cell culture 

Special care should be exercised when aaministering Vira-A to patients susceptible tofl iid 
overloading or cerebral ederna. Examples are patients with CNS infections and impaired re- 
nal function. 

Patients with impaired renal function. such as post-operative renal transplant recipients, 
may have a slower rate of renal excretion of Ara-Hx. Theretore. the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients snould be carefully 
montitored. 

Patients with impaired liver function shouid also be observed for possible adverse effects 

Although Clear evidence of adverse experience in humans from simultaneous Vira-A 
and allopurinol administration has not been. reported, laboratory studies indicate that al- 
lopurinol may interfere with Vira-A metabolism. Therefore, caution is recommended when 
administering Vira-A to patients receiving allopurinol 

Appropriate hematologic tests are recommended during Vira-A administration since he- 
moglobin, hematocrit. white blood cells, and platelets may be depressed during therapy 

Some degree ot immunocompetence must be present in order for Vira-A to achieve clinizal 
response 

Usage in Pregnancy: Vira-A qiven parenterally is teratogenic in rats and rabbits. Doses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis inducec 
fetal abnormalities. Doses o! 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis, signs of maternal toxicity were induced at doses of 100 mg/kg or 
higher and frank fetal anomalies were found at doses of 150 to 250 mg/kg 

A safe dose for the human embryo or fetus has not been established 

Consequently, the use of Vira-A in pregnant patients snould be limited to life-threatening 
illnesses where the possible benefits outweigh tne potential risks involved 

It is not known whether Vira-A is excreted in human milk. As a general ruie, nursing should 





not be undertaken while a patient is under treatment since many drugs are excreted in hu- 
man milk. However. Vira-A is rapidly deaminated in the gastrointestinal tract. 

Adverse Reactions. The principal adverse reactions involve the gastrointestinal tract and 
are anorexia, nausea, vomiting, and diarrhea. These reactions are mild to moderate. and se 
dom require termination of Vira-A therapy. 

CNS disturbances have been occasionally reported at therapeutic doses. These are 
tremor, dizziness. hallucinations, confusion, psychosis, and ataxia 

Hematologic clinical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit. white blood cell count. and plateiet count. SGO 
elevations were also observed. Other changes occasicnally observed were decreases i 
reticulocyte count and elevated total bilirubin 

Other symptoms which have been reported are weight oss. malaise, pruritus, rash, hema 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous form nas been reported without 
any serious evidence of adverse effect. Acute water overioading would pose a greater threat 
to the patient than Vira-A. due to its low solubility. Doses of Vira-A over 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombocytopenia and leukopenia. If a 
massive overdose of the intravenous form occurs. hematologic, liver, and renal functions 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestinal tract is minimal. The oral LD«;for Vira-A is greater than 5,020 mg/kg in mice 
and rats. 

a and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED Š 

Dosage. Herpes simplex virus encephalitis— 15 mg/kg, day ior 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per ml of suspension. The 
solubility of Vira-A in intravenous infusion fluids is limited. Zach one mg of Vira-A requires 
2.22 ml of intravenous infusion fluid for complete solubilization. Therefore, each one liter of 
intravenous infusion fluid will solubilize a maximum of 45C mg of Vira-A. 

Any appropriate intravenous solution is suitable for use as a diluent E XCEPT biologic or 
colloidal fluids (e.g., blood products, protein solutions, etc ) 

Shake the Vira-A vial well to obtain a homogeneous suspension before measuring and 
transferring. 

Prepare the Vira-A solution for intravenous administration by aseptically transferring the 
proper dose of Vira-A into an appropriate intravenous infusion fluid. The intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35? to 40°C (95° to 100°F) to 
facilitate solution of the drug follow: ng its transference. Depending on the dose to be given, 
more than one liter of intravenous infusion fluid may be required. Thoroughly agitate the pre- 
pared admixture until completely clear. Compiete solubilization of the drug, as inaicated by a 
completely ciear solution, is ascertained by careful visual inspection. Final filtration with an in- 
line membrane filter (0.45 yu pore size or smaller) is necessary 

Once in solution, the drug has been found to be chemically s:abie at roorn ternperature (be- 
low 86°F) for at least two weexs. Dilution should be made just prior to administration and 
used at least within 48 hours. Subsequent agitation, shaking, or inversion of tne bottle is un- 
necessary once the drug is completely in solution 

Administration. Using asectic technique, slowly infuse-tne total daily dose Dy intravenous 
infusion (prepared as discussed above) at a constant rate-over a 12- to 24-haur period 
How Supplied. N 0071-4150-08 (Steri-Vial* 4150) Vira-A | Vidarabine for Infusion), a sterile 
suspension containing 200 mg/ml, is supplied in 5-ml Steri-Viais. packages of 10. 

Animal Pharmacology and Toxicity. Acute Toxicity: The intraperitoneal LD 55; for Vira-A 
ranged from 3,890 to 4,500 mg/kg in mice, and from 2,239 to 2.512 mg/kg in rats, suggesting 
a low order of toxicity to a singie parenteral dose. Hepatic megaiccytosis was observed in 
rats after single, intraperitoneal injections at doses near and exceeding the LDso value. The 
hepatic megalocytosis appeared to regress completely over several months Acute intrave- ! 
nous LD«; values could not be obtained because of the limited solubility of Vira-A 

Subacute Toxicity. Rats, dogs, and monkeys Nave Deen given dally intramuscular injec- 
tions of Vira-A as a 20% suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin, hematocrit, and lymphocytes. Bone marrow depression was also 
observed in monkeys. Except for localized, Injection-site injury and weight gain inhibition or 
loss, rats tolerated daily doses up to 150 mg/kg. and dogs tolerated daily doses up to 50 mg/ 
kg. Megalocytosis was not seen in the rats dosed by the imtramuscular route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira-A. Daily intramuscular doses of 15 mg/kg 
were tolerable. but doses of 25 mg/kg or higher induced progressively severe clinical signs of 
CNS toxicity. Three monkeys civen slow intravenous infusions of Vira-A in Salution at a dose 
of 15 mg/kg daily for 28 days had no significant adverse reactions 

Tumorigenicity. Chronic parenteral (IM) stuaies of vidarabine nave been conducted in 
mice and rats. 

In the mouse study, there was a Statistically significant increase in liver tumor incidence 
among the vidarabine-treatec femaies. In the same Study. some vidarabine-treated male 
mice developed kidney neoplasia. No renal tumors were found in the vehicle-treated control 
mice or the vidarabine-treated female mice 

In the rat study. intestinal, testicular. and thyroid neoplasia occurred with gees trequency 
among the vidarabine-treated animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/kg) 
females were statistically significant 

Hepatic megalocytosis, associated with vidarabine treatment, has been found in short- and 
long-term rodent (rat and mouse) studies. It is not clear whether cr not this represents a 
preneoplastic change 

Mutagenicity. Results of in vitro experiments indicate that vidarabine can oe incorporated 
into mammalian DNA and can induce mutation in marnmarian cel s (mouse L5178Y cell line). 
Thus far.in vivo studies nave not been as conclusive. but there is some evidence (dominant 
lethal assay in mice) that vidarabine may be capable of proaucing mutagenic effects in male 
germ cells 

It has aiso been reported that vidarabine causes chromosome breaks and yaps when 
added to human leukocytes in vitro. While the Significance of these effects in terms of muta- 
genicity ıs not fully understood there is a well-known correlation between the ability of vari- 
ous agents to produce such effects and their ability to produce neritable genetic damage 
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Reference: 1. Whitiey RJ. Soong S-j. Dolin R, et al: Adenme arabinoside therapy of biopsy- 
proved herpes simplex encepralitis: National Institute of Allergy and Infectious Diseases 
Collaborative Antiviral Study. N Engi J Med 297-289-294, August 11, 1977. 
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trigeminal 
neuralgia 


Tegretol 


carbamazepine USP 
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first choice for trigeminal 
neuralgia (tic douloureux) 
"Carbamazepine is the most likely to 
succeed. About two thirds of the 


patients with tic douloureux will achieve 
satisfactory pain relief with this drug." 


Tegretol has ‘'... been found to 
suppress or shorten the durat on of 


the attacks.''? 


helps avoid surgery 


Tegretol may obviate the need for 
surgery. For example, in glossopharyn- 
geal neuralgia, “Carbamazepine now 
may relieve the risk of intracranial 
surgery in the elderly or in hign-risk 
patients." ? “...many neurosurgeons 
feel that surgery in any form should be 
employed only when this drug [carbam- 
azepine] has failed to control pain at 
dose levels as high as 1200 mg/day."'* 


NOTE: Please see the boxed warning 
concerning blood abnormalities and the 
necessity for repeated blood counts. 


References: 


1. Loeser JD: What to do about tic doulou- 
reux. JAMA 239 (12): 1153-1155, 1978. 


2. Victor M, Adams RD: Diseases of cranial 
nerves, in Harrison's Principles of Internal 
Medicine (ed. 8), Thorn GW, Acarrs RD, 
Braunwald E et al (Eds.), New York, 
McGraw-Hill Book Company, 1977, 


pp 1817-1824. 


3. Jamshidi A, Masroor MA: Giossopharyn- 
geal neuralgia with cardiac syncope. Arch Int 
Med 136: 843-845, 1976. 


4. Selker RG: Treatments of choice for 
trigeminal neuralgia. Surgical Rounds 1 (1): 
40-44, 1978. 


For further details, please read the prescribing 
information summarized on the next page. 
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WARNING 
SERIOUS AND SOMETIMES FATAL ABNOR- 
MALITIES OF BLOOD CELLS (APLASTIC ANEMIA, 
AGRANULOCYTOSIS, THROMBOCYTOPENIA, 
AND LEUKOPENIA) HAVE BEEN REPORTED 
FOLLOWING TREATMENT WITH TEGRETOL, 
CARBAMAZEPINE. 





EARLY DETECTION OF HEMATOLOGIC CHANGE 
IS IMPORTANT SINCE, IN SOME PATIENTS, 
APLASTIC ANEMIA IS REVERSIBLE. 


COMPLETE PRETREATMENT BLOOD COUNTS, 
INCLUDING PLATELET AND POSSIBLY RE- 
TICULOCYTE AND SERUM IRON, SHOULD BE 
OBTAINED. ANY SIGNIFICANT ABNORMALITIES 
SHOULD RULE OUT USE OF THE DRUG. 

THESE SAME TESTS SHOULD BE REPEATED 

AT FREQUENT INTERVALS, POSSIBLY WEEKLY 
DURING THE FIRST THREE MONTHS OF 
THERAPY AND MONTHLY THEREAFTER FOR 

AT LEAST TWO 7O THREE YEARS. THE DRUG 
SHOULD BE STOPPED IF ANY EVIDENCE OF 
BONE MARROW DEPRESSION DEVELOPS. 













PATIENTS SHOULD BE MADE AWARE OF THE 
EARLY TOXIC SIGNS AND SYMPTOMS OF A PO- 
TENTIAL HEMATOLOGIC PROBLEM, SUCH AS 
FEVER, SORE THROAT, ULCERS IN THE MOUTH. 
EASY BRUISING, PETECHIAL OR 

PURPURIC HEMORRHAGE. AND SHOULD BE 
ADVISED TO DISCONTINUE THE DRUG AND 

TO REPORT TO THE PHYSICIAN IMMEDIATELY 
IF ANY. SUCH SIGNS OR SYMPTOMS APPEAR. 


This drug is not a simple analgesic and should 
not be used for the relief of trivial aches or pains. 
Treatment of epilepsy should be restricted to 
those classifications listed under "Indications." 


Before prescribing Tegretol, the physician should 
be thoroughly familiar with the details of this 
prescribing information, particularly regarding 
use with other drugs, especially those which ac- 
centuate toxicity potential. 


Indications Epilepsy: Tegretol is indicated for the fol- 
lowing conditions in patients who have not re- 
sponded satisfactorily to treatment with other 
agents such as phenytoin. phenobarbital, and/or 
primidone: 











(psychomotor, temporal lobe). Patients with these: 
seizures appear to show greater improvement than 
those with other types. 


2.Generalized tonic-clonic seizures (grand mal). 


3.Mixed seizure patterns which include the above, or 
other partial or generalized seizures. 


Absence Seizures (petit mal) do not appear to be 
controlled by Tegretol. 


Because of the necessity for frequent laboratory 
evaluation for potentially serious side effects, 
Tegretol is not recommendec as the drug of first 
choice in seizure disorders. |: should be reserved 
for patients whose seizures are difficult to control 
and/or patients experiencing marked side effects 
(e.g.. excessive sedation). 


Trigeminal Neuralgia: Tegretcl is indicated in the 
treatment of the pain associated with true trigeminal 
neuralgia. 


Beneficial results have also been reported in glos- 
sopharyngeal neuralgia. 


Contraindications Tegretol should not be used in pa- 
tients with a history of previous bone marrow de- 
pression and/or hypersensitivity to tne drug, or in 
patients with a known sensitivity to any of the tricy- 
clic compounds, such as amtriptyline, desipra- 
mine, imipramine, protriptyline, nortriptyline, etc. 
Likewise, on theoretical grounds its use with 
moncamine oxidase inhibitors is not rec- 
ommended. When administering Tegretol to pa- 
tients receiving MAO inhibitors, the MAO inhibitors 
should be discontinued and as long a drug-free 
interval should elapse as the clinica! situation per- 
mits with a minimum of fourteen days. 


Warnings The drug should be discontinued if evi- 
dence of significant bone marrow depression oc- 
curs. In general, Tegretol should be discontinued if 
a patient sustains evidence of marrow suppression 
as follows: 


1) Erythrocytes less than 4.0 mcmm 


Hematocrit less than 32% 
Hemoglobin less than 11 gm% 

2) Leukocytes less than 4000'cmm 

3) Platelets less than 100,000/cmm 


4) Reticulocytes less than 0.396 (20,000/cmm) 


5) Serum iron greater than 150 pgm% 


Patients with a history of adverse hematologic 
reaction to any drug may be particularly at risk. 


Usage in Pregnancy: The effects of Tegretol in 
human pregnancy and nursing infants are un- 
known. Breakthrough bleeding has been reported 
among patients receiving concomitant oral con- 
traceptives and their reliability may be adversely 
affected. 


Recent reports suggest an association between 
the use of anticonvulsant drugs by women with 
epilepsy and an elevated incicence of birth de- 
fects in children born to these women. Data are 
more extensive with respect tc diphenylhydantoin 
and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less sys- 
tematic or anecdotal reports sugges! a possible 
similar association with the use of all Known an- 
ticonvulsant drugs. 


The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove 
a definite cause-and-effect relationship. There are 
intrinsic methodologic problems in obtaining 
adequate data on drug teratocenicity in humans; 
the possibility also exists that other factors, e.g., 
genetic factors or the epileptic condition itself, 
may be more important than drug therapy in lead- 
ing to birth defects. The great majority of mothers 
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@n aaticenvulsent medicaticr deliver normal in- 
fants 


It is important tc note that ar t convulsant drugs 
shoud rct be csscomtmued r patients in whom the 
crugis administerecp prevent major seizures be- 
cause: he strong pcssiBi!tv of precipitating 
status epilepticus wen atterdant hypoxia and 
threat tc He. in ndivatiual eesss where the severity 
and wequency of thesseizure disorder are such that 
tne removal of medic¢ationxD=s nct pose a serious 
‘threat to Nhe patient, Sir cont r uaticn of the drug 
may De considered pror ta and during pregnancy, 
althcugn t cannot be saidivatn any confidence that 
 evenminor seizuresxio nc: pose some hazard to 
the ceveloping embryo ortetus. 


Adverse effects-ave seen ebserved in repro- 
duction studies m ammais-z"ven Tegretol orally. In 
rat teratelogy studies. 2 of 155 offspring showed 
kinked mas at 280 maykc and 4 of 119 offspring at 
650 mg/kg showed cther arc malies [cleft palate 
(1). taipes (1). anophtħalmos 72)]. In reproduction 
studies, 7ursing-ratexiemornstrated a lack of 
weight gan andan wmKkemp: appearance at a 
mate na! dosage level of Z02mg/kg. 


The prescribingphysician x Il wish to weigh these 
cons derstions in treating Orscounseling epileptic 
women af chiidBeariac pote ial. 


Use ef Tegretol in women af -hildbearing potential 
shouid be consideres only v F en the clinical situa- 
tion warrants the risk t is inadvisable for mothers 
‘taking Tec reto! to nuse. 


Tegretol tas shawn mid ant=nolinergic activity: 
there*ore. patients with increased intraocular pres- 
Sure shazd be closes, obse ed during tnorany 


Becauseot the selatiarship af the drug to ather 
tricydic zompounds-the possibility of activation of 
alatent asychosis arc. in eliderly patients, of con- 
fusiom or agitatien should be borne in mind.. 


Since dizziness and Growsimess may occur, patients 
shoul b= cautienec:adout he hazards of operating 
machines or automobiles er= gaging in other pe 
tially danceroustasts. 


recautions Before initiating nerapy. the following 
procedures are recommended: 


bake Fistory-and »hysicclexamination. 


Therepy should De prescribed only after critical 
.beneit-io-risk asprasal in parients with a history of 
‘Cardiac. hepatic or renal damage, history of ad- 
verse hemataiogic reaction > other drugs or who 
have hac interruptec-courses of therapy with 
Tegretol 


Comple pretreatmer bloc counts, including 
piatest and possibly reticulecyte and serum iron, 
should be obtained. ny sic ficant abnormalities 
shoul rus out use d tne drag. These same tests 
should be repeated at frequent intervals, possibly 
weeky, @uring the fiestthre=nonths of therapy and 
mont^ly tereafter for at least two to three years. 


Baseine evaluamons of liverfunction, particularly in 
patieantsarith a history of liv disease. Liver func- 
tion tests must be pertormec 3t regular intervals 
during tetmer' with tis deug since liver damage 
may cour. The drug snoutc*t e discontinued im- 
mediates, in cases © agg'ax*ated liver dysfunction 
eracive ‘ver diseas= 


periodizz-eve«examinations, S 
siit-lemc. *unduscopy anditerometry. These are 
recommended tor patents Being treated with this 
Crug sirce many phenothia. ines and related drugs 
havelbesn shown to-zause eye changes. 


Baseine-and periodic complete urinalysis and BUN 


| Gete« mmations. These are recommended for DE CE 
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Carcinogenesis and Mutagenesis. Carbamaz- 
epine, when administered to Sprague-Dawley rats 
for two years in the diet at doses of 25, 75, and 250 
mg/kg/day, resulted in a dose-related increase in 
the incidence of hepatocellular tumors in females 
and in benign interstitial cell adenomas in the testes 
of males. } 


Carbamazepine must, therefore, be considered to 
be carcinogenic in Sprague-Dawley rats. Bacterial 
and mammalian mutagenicity studies using car- 
bamazepine produced negative results. The 
significance of these findings relative to the use of 
carbamazepine in humans is, at present, unknown. 


Adverse Reactions |f adverse reactions are of such 
severity that the drug must be discontinued, the 
physician must be aware that abrupt discontinua- 
tion of any anticonvulsant drug in a responsive 
epileptic patient may lead to seizures or even status 
epilepticus with its life-threatening hazards. 


The adverse reactions most frequently observed, 
particularly during the initial phases of therapy, are 
dizziness, drowsiness, unsteadiness, nausea, and- 
vomiting. To minimize the possibility of such reac- 
tions, therapy should be initiated at the low dosage 
recommended. 


The following additional adverse reactions have 
been reported: 


Hemopoietic System: Aplastic anemia, leukopenia, 
agranulocytosis, eosinophilia, leukocytosis, throm- 
bocytopenia. purpura. ? 


Hepatic. Abnormalities in liver function tests and 
cholestatic and hepatocellular jaundice. 


Genitourinary System: Urinary frequency, acute uri- 
nary retention, oliguria with elevated blood pres- 
sure, renal failure, azotemia and impotence. Al- 
buminuria, glycosuria, elevated BUN and micro- 
scopic deposits in the urine have also been re- 

. ported. 


Testicular atrophy occurred in rats receiving 
Tegretol orally from 4 to 52 weeks at dosage levels 
of 50 to 400 mg/kg/day. In dogs, it produceda 
brownish discoloration, presumably a metabolite, in 
the urinary bladder at dosage levels of 50 mg/kg — 
and higher. Relevance of these "ndings. to humans 
is unknown. 


Nervous System: Dizziness, drowsiness. disturb- 
ances of coordination, confusion, headache, 
fatigue, blurred vision; visual hallucinations, tran- 
sient diplopia and oculomotor disturbances, | 
speech disturbances, and abnormal involuntary - 
movements, peripheral neuritis and paresthesias, 
depression with agitation, talkativeness, nystag- 
mus, tinnitus, and hyperacusis. 


There have been reports of associated paralysis - 
and other symptoms of cerebral arterial insuffi- 
ciency, but the exact relationship of these reactions 
to the drug has not been established. 


Skin: Pruritic and erythematous rashes, urticaria, 
Stevens-Johnson syndrome, photosensitivity reac- 
tions, alterations in skin pigmentation, exfoliative 
dermatitis, alopecia, diaphoresis, erythema mul- 
tiforme and nodosum, and aggravation of dissemi- 
nated lupus erythematosus. In certain cases, dis- ` 
continuation of therapy may be necessary. 


Digestive System: Nausea, vomiting. gastric dis- 
tress and abdominal pain, diarrhea, constipation, 
anorexia, and dryness of the mouth and pharynx, 
including glossitis and stomatitis. 


Cardiovascular System: Congestive heart failure, 
aggravation of hypertension, hypotension, syncope 
and collapse. edema, primary thrombophlebitis, - 
recurrence of thrombophlebitis, aggravation of 
coronary artery disease, and adenopathy or 
lymphadenopathy. 


Some of these cardiovascular complications have 
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Dosage and Administration Monitoring of blood 


. Maintenance: Ad just dosage tc the minimum effec- 


- or with other anticonvulsants. When added to exist- 


and overdosage, please see fu prescribing informa- 
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associated with other tricyclic compounds. 


Eyes: There have been scattered, punctate, cortical 
lens opacities reported, as wel as conjunctivitis. 
Although a direct causal relationship has not been 
established, many phenothiazines and related 
drugs have been shown to cause eye changes. 


Musculoskeletal: Aching prs and muscles, and leg - 
cramps. 


Metabolic: Fever and chills. Inappropriate antidiuretic — 
hormone syndrome has been reported. Alterations of — 
thyroid function have been reported in combination l 
therapy with other anticonvulsant medications. 
Thyroid function tests have been reported to have 
decreased values with Tegretol alone. 


levels has increased the efficacy and safety of an- 
ticonvulsants (see Actions). Dosage should be ad- 
justed to the needs of the individual patient. Alow — 
initial daily dosage with a grad. al increase is ad- 
vised. As soon as adequate control is achieved, the 
dosage may be reduced very gradually to the 
minimum effective level. 


Epilepsy (see Indications): d E 
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Adults and children over 12 years of age-Initial: 
One tablet (200 mg) b.i.d. on the first day. Increase 
gradually by adding up to 200 mg per day using a 
t.i.d. or q.i.d. regimen until the best response is 
obtained. Dosage should generally not exceed 
1000 mg daily in children 12 to 15 years of age, and 
1200 mg daily in patients above 15 years of age. 
Doses up to 1600 mg daily have been used i in 
adults i in rare instances. 
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tive level, usually 4-6 tablets (800-1200 mg) daily. 


Children 6-12 years of age-—Inital: One-half tablet 
(100 mg) b.i.d. on the first day. increase gradually 
by adding 100 mg per day using a t.i.d. or q.i.d. 
regimen until the best response is cbtained. Dos- 
age should generally not exceed 1000 mg. 


Maintenance: Adjust dosage tc the minimum effec- - B 
tive level, usually 2-4 tablets (400-800 mg) daily. 


Combination Therapy: Tegretol may be used alone 


ing anticonvulsant therapy, the drug should be 
added gradually while the othe” anticonvulsants are 
maintained or gradually decreased. 


Trigeminal Neuralgia (see Indications): 


Initial: One-half tablet (100 mg) b.i.d. on the first day 
for a total daily dose of 200 mg. This daily dose may 
be increased by up to 200 mg a day using increments — 
of one-half tablet every 12 hours only as needed to — 
achieve freedom from pain. Donot exceed 1200 mg - 
daily. Tablets should be taken with meals. 


Maintenance: Control of pain can be maintained in 
most patients with 400 mg to 8CO mg daily. How- ` 
ever, some cases may be maintained on as little as 
200 mg daily, while others may require as much as 
1200 mg daily. At least once every 3 months 
throughout the treatment perioc, attempts should 
be made to reduce the dose to -he minimum effec- . 
tive level or even to discontinue the drug. 


How Supplied Rounc, white, single-scored tablets of 
200 mg in bottles of 100 and 1000, and Unit Dose 
Packages of 100. 





Dispense in tight container (USP). l 
Printed in U.S.A. 667104 (7/79) C79-19 . : : 
For complete details, including description, actions 
tion. 


GEIGY Pharmaceuticals 





Ardsley, New York 10502 . 819-92552. 
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A new ratio 


The unique feature about 

5 NEMET-25/100 is the carbidopa-to- 
-evodopa ratio of one to four, as 
apposed to one to ten in the other 
dosage forms of SINEMET. Since 
studies show that about 70 to 100 mg 
5f carbidopa per day is needed to 
-aturate peripheral dopa 
decarboxylase, some patients receiving 
«ss than this amount of carbidopa 
“ith SINEMET-10/100 may experience 
nausea and vomiting. When patients 
^ave nausea and vomiting on low 
daily dosages of SINEMET-10/100, one 
.eblet of SINEMET-25/100 may be 
 ubstituted for each tablet of 
(NEMET-10/100. 


4 new way to begin 


Wow you can start therapy with 
* I'NEMET-25/100 t.i.d. Of course, the 
eption of initiating therapy with 
*I'NEMET 10/100 t.i.d. is still available. 


ew adjustment options 


-«blets of the two ratios may be given 
ecparately or combined as needed to 
provide the optimum dosage. Certain 
patients receiving low doses of 
SINEMET may require a relatively 
higher proportion of carbidopa. In 
addition, certain patients receiving 
SINEMET-25/250 may require a 
reduction in the dosage of levodopa. 
In such patients, SINEMET-25/100 

may be given with or without 
SINEMET 10/100 or SINEMET-25/250 to 
attain the proportion that provides the 
greatest clinical benefit. 


Important considerations 
before initiating therapy 

S8 NEMET is contraindicated in: 
Fatients receiving monoamine oxidase 
innibitors. These inhibitors must be 


ciscontinued at least two weeks prior 
t» initiating therapy with SINEMET. 


Cor vright © 1980 by Merck & Co., INC 


anew dosage option 
for Parkinson’ disease 


Patients with known hypersensitivity 
to this drug. 

Patients with narrow-angle glaucoma. 
(Patients with chronic wide-angle 
glaucoma may be treated cautiously 
with SINEMET provided the intraocular 
pressure is well controlled and the 
patient is monitored carefully for 
changes in intraocular pressure during 
therapy.) 

Patients with suspicious, undiagnosed 
skin lesions or a history of melanoma. 


Because of increased brain dopamine 
levels, both therapeutic and adverse 
reactions (specifically involuntary 
movements and mental disturbances) 
occur at lower doses and more rapidly 
with SINEMET than with levodopa. In 
order to reduce adverse reactions, it is 
necessary to individualize therapy and 
monitor the patient closely during 
dose adjustment periods. The 
occurrence of involuntary movements 
may require dosage reduction. 
Blepharospasm may be a useful early 
sign of excess dosage in some patients. 

Instruct patients not to take levodopa 
with SINEMET unless you specifically 
recommend it. 


When parkinsonian symptoms 
first impair normal function 


Sinemet 


a combination of carbidopa 
and levodopa 





Now-more than ever— 
practical from the start 


MSD For a brief summary 
SHAH of prescribing information, 
NE please see following page. 


Dosage guidelines 


Initiating therapy 

with SINEMET* 

a combination of carbidopa 
and levodopa 


SINEMET-10/100 t.i.d. 
containing 10 mg carbidopa* 
and 100 mg levodopa 


or 
SINEMET-25/100 t.i.d. 
containing 25 mg carbidopa* 
and 100 mg levodopa 


This can be increased by one tablet every 
day or every other day until a dosage of 
six tablets a day is reached. When 
patients have nausea and vomiting on 
low daily dosages of SINEMET-10/100, 
one tablet of SINEMET-25/100 may be 
substituted for each tablet of SINEMET- 
10/100. When it is evident that patients 
need more ,levodopa, SINEMET-25/250 
at a dosage of one tablet three or four 
times a day should be substituted. Dos- 
age should not exceed 8 tablets of 
SINEMET-25/100 or SINEMET-25/250. 


SINEMET-25/250 t.i.d. or q.i.d. 
containing 25 mg carbidopa* 

and 250 mg levodopa 

The optimal dosage range for SINEMET 
begins with SINEMET-25/250 t.i.d. or 
q.i.d. If still further titration is necessary, 
dosage with SINEMET-25/250 may be 
increased by one-half or one tablet every 
day or every other day to a maximum of 
eight tablets a day. If additional titration 
is desired, see full prescribing informa- 
tion. 


For patients transferred 

from levod 

DISCONTINUE LEVODOPA AT LEAST 8 
HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous 
levodopa requirements. (Patients receiv- 
ing less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 or SINEMET-25/100 t.i.d. 
or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosage may 
have to be adjusted accordingly. 


For full details of dosage and administra- 
tion, see prescribing information. 





*anhydrous equivalent 
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Wr arkinsor in symptoms - 
first i impair normal function 


Sinemet 





a combination of carbidopa 
and levodopa 


Now-more than ever — 
practical from the start 


available in three strengths 


NEW 
SINEMET * -25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


SINEMET *-10/100 
containing 10 mg carbidopa* 
and 100 mg levodopa 


SINEMET* -25/250 
containing 25 mg carbidopa* 
and 250 mg levodopa 


When SINEMET is to be given to patients who 


are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of full prescribing information.) Patients 
taking SINEMET should be instructed not to take 
additional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. 
All patients should be observed carefully for 
development of depression with concomitant sui- 
cidal tendencies. Treat with caution patients with 
past or current psychoses. Because carbidopa 
permits more levodooa to reach the brain and, 
thus, more dopamine to be formed, dyskinesias 
may occur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa there is possibility of upper 
ad hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 


nations of carbidopa and levodopa have Caii 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Children. Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wice-angle glaucoma 
may be treated cautious!y with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 
tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including paranoid ideation and 
psychotic episodes, depression with or without 
development of suicida! tendencies, and demen- 
tia. Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
"on-off" phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duo- 
denal ulcer, hypertension, phlebitis, hemolytic 
anemia, leukopenia, and acranulocytosis have 
occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness 
and faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess dosage, consider 
dosage reduction at this time), trismus, burning 
sensation of tongue, bitter taste, diarrhea, consti- 
pation, flatulence, flushing. skin rash, increased 
sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hot flashes, weight gain or 
loss, dark sweat and/or urine, oculogyric crises, 
sense of stimulation, hiccups. edema, loss of hair, 
hoarseness, priapism, and activation of latent 
Horner's syndrome. 

Abnormalities in laboratory tests may include 
elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phos- 
phatase, protein-bound iodine, and positive 
Coombs test. More commonly, levels of blood 
urea nitrogen, creatinine, and uric acic are lower 
during administration of SINEMET than with 
levodopa. 

Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levocopa; how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET. 

How Supplied: Tablets SINEMET - 10 / 100, 
SINEMET-25/100, and SINEMET-25/250 are 
supplied in bottles of 100. J8S106 (DC6834805) 
M C D For more detailed information, 
consult vour MSD representa- 
tive or see full prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 





THE AMERICAN MEDICAL EEG ASSOCIATION PRESENTS: 
CONTROVERSIAL TOPICS IN EEG 


This course is cesigned for the neurologist-clinician who is doing EEGs as part of his daily practice 
end is sponsored by the American Medical EEG Association. This event will take place at the Opry 
Land Hota in Nashville, Tennessee on May 22, 1980 in conjunction with the annual meeting of the 
AMEEGA May 20-22, 1980). Attendees are also invited to participate in the May 21 session 
including 3 workshop on “Aging and the EEG" and a presentation of clinically relevant papers on 
EEG. Theme is -o charge for this session. The entire meeting is approved for 14 hours C.M.E. 
credit. 


Thursday May 22, 1980 


‘Use and Ab se of ZEG in Febrile Convulsions’’—James G. T. Nealis, M.D., Clinical Assistant Professor of Pediatric Neurology, 
U of FL Sz»ool sf Medicine, Jacksonville, FL. 


"Epilepsy and Misbehavior"—Robert Feldman, M.D., Professor and Chairman Department of Neurology, Boston University 
Schoo! of edice, Boston, Massachusetts. 


"EEG and Læring Disabilities’ —John R. Hughes, M.D., Professor of Neurology, University of Illinois School of Medicine, 
Chicago, Minois. 


“Torrelative Clinica, Biochemical, and Electrophysiologic Studies in "at risk” SIDS"—Derrick Lonsdale, M.D., Head, Section 
of Biochemical Cenetics, Cleveland Clinic, Cleveland, Ohio. 


“Praliminary Findings of Brain Stem Auditory Evoked Responses Results in "at Risk" SIDS” —Richard H. Nodar, Ph.D., Head, 
Section of Communicative Disorders, Cleveland Clinic, Cleveland, Ohio. 


“Olinical Significan-e and Dangers Associated with Sleep Apnea Syndrome" —Fernando Miranda, M.D., Chief of Neurology, 
Loveless Medica Clinic, Albuquerque, New Mexico. 


"Jetection © Slee» Apnea Syndrome, Polysomnography, is it for EEGers?"—Helio Lemmi, M.D., Clinical Professor of 
Neurology =t University of Tennessee College of Health Sciences, Director, Neurophysiology Lab and Sleeo Disorders Center 
at Baptist Memc al Hospital, Memphis, Tennessee. 


Pane! Diseussion—The Interrelationship Between Sudden Infant Death Syndrome and Sleep Apnea Syndrome, Helio Lemmi, 
M.D.. Derrek Lonsdale, M.D., Fernando Miranda, M.D., James G. T. Nealis, M.D., and Richard Nodar, Ph.D. 


Course Disectors James G. T. Nealis, M.D. 
Jacob Green, M.D. 


FAIL YOUR RESERVATION EARLY TO ASSURE ATTENDANCE—LIMITED ENROLLMENT 
ADVANCE REGISTRATION 


Nam? Address 

EE 2 55 Stipes E Jip sc: Teigpnone 

AMEEGA MEMBER ($4€.90) NON-MEMBER ($60.00) Special Course 
ake check payable te: American Medical EEG Special Course 








Entire Program 





Mail applicaton and check to: Mr. Awtrey W. Peace, Administrator Neurology Clinic, P.A. 
2550 Park Street 
Jacksonville, Florida 32204 


Refunds will be made for cancellations received 10 days prior to course. 
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Your diagnosis may take ~~ | 
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=. 


just 5 minutes. - Ta - 


She may have to live with. 
the therapy for 10 years. 












Voluntary hyperventilation € Well-known specificity—does 
producing brief, clinical seizure not mask developing tonic- 
of 5-30 second duration!... EEG clonic activity in susceptible 
showing 3-per-second spike- patients. 
wave forms...confirming your | € Well-known efficacy against 
diagnosis: absence seizures absence seizures. 
(petit mal). € Well-known safety. 
For effective managementof | € Predictably compatible with 
absence seizures, sometimes barbiturates. 
spanning a decade or more of e Low daily cost to patients. 
continued drug therapy, con- ZARONTIN...the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy .? Its 
Why ZARONTIN? Because last 20 years of experience may 
| crucial factors concerning its make her next ten easier to 
long-term use are a matter of live with. 
extensive record: l/Livingston S, Pruce I: Petit mal 


epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/ Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARON TIN 


(ethosuximide, usp) 





Capsules/Syrup 
200mg 250mgq/5ml 


the drug of choice 
in absence epilepsy 





PARKE-DAVIS 


30 Warne--.cmbest Company Please see brief summary of prescribing information on following page. 
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ZARONTIN Capsules 
(ethosuximide capsules, USP) 
ZARONTIN Syrup 


(ethosuximide) 
BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 


Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide: therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animali liver. In 
humans, abnormal liver and renal function studies 
have been reported. 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug. 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility 
Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence cf birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin anc phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as acequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems tn obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg. genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of motners on anticon- 
vulsant medication deliver norma! infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatique. 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, nicht terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoic psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism TJ 
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NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 


Needed to join busy, grow- 
ing department in a mul- 
tispecialty clinic. 


Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


Neurologist needed at City of 
Hope National Medical Center in 
Southern California, a non-profit 
research medical center devoted 
to the treatment of catastrophic 
disease. EEG’s/EMG’s done within 
the department. Research poten- 
tial in neuro-oncology, general 
neurologic problems or basic neu- 
roscience. Please contact the 
Director of the Division of Clinical 
Neurology, City of Hope National 
Medical Center, 1500 East Duarte 
Road, Duarte, California 91010. 


Neuropsychiatry residencies avail- 
able for qualified individuals wish- 
ing board eligibility in Psychiatry 
and Neurology. Two years basic 
neurology training requiréd. Two 
year program provides core expe- 
rience in Psychiatry and special- 
ized training in neuropsychiatry, 
neuropsychology and related ar- 
eas of research. Contact Marc 
Frader, M.D., University of Roch- 
ester, Medical Center, 300 Crit- 
tenden Blvd., Rochester, New 
York, 14642. The University of 
Rochester is an ecual opportunity 
employer. 
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What are the new 
practice opportunities 
in your specialty? 


Here’s a new way 
to quickly find out. 


If you're seeking a new practice opportunity in a specific type of 
practice and lecation, the new AMA Opportunity Placement 
Register :s the best source of information on the positions available. 
Pubkshec quarterly by the AMA Physicians’ Placement Service, the 
Register is the only comprehensive national listing of physician op- 
portunities. 


Fast turnaround! The Register is mailed within 24 hours of receipt of 
your request. After receiving your selections of the positions on 
whie. you want ‘urther information, full-page computer printouts on 
eack selection will be sent to you within 10 days. 


New AMA Physician Placement Register. As an adjunct to the Op- 
pcrt-nity Register, a coded synopsis of your resume (your name and 
acd-ess do aet appear) will be included in a companion Physician 
Regster. Those seeking a physician use this Register the same way 
you “se yours, providing you with important additional exposure. 


Send for your Register today! 


American Medical Association 
Physicians’ 
Placement 
Service 
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Placement — 
Register 
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335 N. Dearborn/Chicago, IL 60610 | 
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YES, I am interested in a new practice Op- | 
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along with the registration form. 


| Name 
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| City/State/Zip 





| PHYSICIAN PLACEMENT REGISTER 


| 

| 

| AMA Physicians’ Placement Service | 
| American Medical Association | 
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| cian. Please send me the new AMA PHYSI. | 
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| City/State/Zip 
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To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/ diseases 


LIORESAL 


baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinal level. 
This mode of action is believed to provide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level may contribute 
toits clinical efficacy. 


improved function . .. more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
_toms, which often improves physiologic 

function and self-confidence. Several studies' ? 

have reported on the effectiveness of Lioresal 
in patients with spasticity. ; 


helps promote physical therapy 


. For the patient who cannot control even the 
slightest movements, physical therapy can be 
physically and emotional ly upsetting. Lioresal 
helps relieve the pain associated with flexor 
spasms and decreases muscular rigidity and 

. clonus. The patient is usually more comfortable 
and receptive to exercise and physical activity.? 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
. effects were transient and benign: drowsiness, 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been reported —an 
important factor to consider when planning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautioned against the 
operation of automobiles or dangerous 
machinery. | 


In a few patients increased SGOT, elevated 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next pace for details 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 
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To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 





Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal’ bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersersitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Licresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 


b.Impaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

C. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d.Pregnancy: Lioresal hes been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at-a dose which caused significant reduc- 
tions in food intake anc weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women, Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies *he potential risk to the 
fetus. 

Precautions Safe use of Lioresal in children under 

age 12 has not been established, and it is, there- 

fore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and ac- 
tivities made hazardous by decreased alertness. 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and otrer CNS depressants. 

Lioresal should be used with caution where spastic- 

ity is utilized to sustain upright posture and balance 

in locomotion or whenever spasticity is utilized to 
obtain increased function 

In patients with epilepsy, the clinical state and elec- 

troencephalogram should be monitored at regular 

intervals, since deterioration in seizure control and 

EEG have been reported occasionally in patients 

taking Lioresal. 

It is not known whether th's drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less mdrked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known. 

Adverse Reactions The nost common is transient 

drowsiness (10-63%). In one controlled study of 175 





patients, transient drowsiness wes observed in 
63% of those receiving Lioresal compared 0 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-596), wea«ness 
(5-1596) and fatigue (2-496). Others reported: 
Neuropsychiatric: Confusion (1-11%), heacache 
(4-B96). insomnia (2-796); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, b'urred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitatior, chest pein, 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool. 
Genitourinary: Urinary frequency (2-696); and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and genitourinary symptcms may 
be related to the underlying disease rather than to 
drug therapy. 

The following laboratory tests have been found to 
be abnormal in a few patients receiving Licresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar. 

How Supplied White, oval. single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 

For complete details, including description, ac- 
tions, dosage and administration, and overdosage, 
please see full prescribing information. 


667253 C79-27 (9/79) 
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STRESS HEADACHE 





CAUTIOUS of Aspirin 
CONCERN over Pheracetin 


CAREFUL of Coloring Dyes 


ESGIC pB 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 


ESGIC 
tablets 5/77 









COMPOSITION: Each Wet contains: 

oui iae oj ana d | | EPI 50 mg. (3/4 gr.) 
WARNING: Maye habi-forming 

mh EE S aed T yh TC TT Y T E TU TT OTT Ttt ftttolttlc tb VLTICTIQERCLICIUTTPITTQTTT-TTUTTTTTTTP—PT 40 mg. (2/3 gr.) 
PU TUPI, CO DET TT ah cere Mp eo va tl we be Set Re T TT TTTTTUUTPUPCPUTTTPPKTTPcn€eTe m 325 mg. (5 gr.) 


Caston: Federal aw profbits dispensing without a prescription. 


Properties and Tmerapeumcs: Many clinicians report that nervous tension and anxiety underlie stress or muscle contraction headache. Sustained contraction əf head and neck muscles is a 
Maer facter in ts ty@esof headache. ESGIC was designed to be an effective means of relieving head pain due to these factors by combining the analgesic effect of acetaminophen with the 


mec sedative effect of ssetutylallylbarbituric acid. Acetaminophen may be used safely and comfortably by most persons sensitive to aspirin. 


“Indications: Based c3 a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indications as follows: 
“Possibiy” effective “or use to relieve pain, in "conditions in which combined sedative and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
in nervous and muscular pain accompanied by hyperexcitability and nervousness; and in "all conditions requiring rel ef of pain or reduction of 


pain, headache, or 3e»eral malaise''; 
fever, such assrneursewc and arthritic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions (common colds and grippe), dental extractions 


end miror su cal sr -ceedures and headaches.” Final classification of the less-than-effective indications requires further investigation 





Certraindieation: Hypesensitivity to any of the components. 
Precautions: Due to the »resence of a barbiturate, may be habit forming. Excessive or prolonged use should be avoided. Keep out of the reach of children. 


Sime Effects: In re ir:t rces drowsiness, nausea, constipation, dizziness, and skin rash may occur. Discontinue use immediately upon occurrence of any such reactions. 


Amst Dosage: Cae to wo tablets, repeated if necessary, but not more than six per day. 


Cc7uplimenta^v Clinical Trial SAMPLES will be sent on Request. GILBERT LABORATORIES 
Distributed Nationasly Chester, New Jersey 07930 





Cafergot PRN 
is appropriate 
for 85% of 
your migraine 
sufferers... 


So why should , 


they take a 
beta blocker 











(ergotamine tartrate and caffeine) tablets, NF, and suppositories, NF 


the one your patient needs.. .but only when it’s needed 


*to a maximum of six tablets per attack or 
ten tablets per week, or two suppositories per 
attack or five suppositories per week 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppositories, NF 


CAFERGOT® P-B 


tablets/suppositories 


Indications: CAFERGOT® tablets/suppositories — to 
abort or prevent vascular headache. CAFERGOT® P-B 
tablets/suppositories — to abort or prevent vascular head- 
ache complicated by tension and gastrointestinal distur- 
bances. 


Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components. 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
orally or rectally administered drugs. care should he 






exercised to remain within the limits of recommended 
dosage. 

Adverse Reactions: Numbness and tingling of fingers 
and toes, muscle pains in the extremities, weakness in the 
legs, precordial cistress and pan, transient tachycardia or 
bradycardia, nausea, vomiting, localized edema, and 
itching. Drowsiness may occur with Cafergot P-B. 


Adult Dosage: Orally — Two tablets at first sign of attack; if 
needed, 1 additional tablet every half hour until relieved 
(maximum, 6 per attack or 10 per week). Rectal/y—One 
Suppository as early as possible n attack; secondin 1 hour, if 
needed (maximum, 2 per attack or 5 per week). 


Overdosage: Symptoms include vomiting, numbness, 
tingling, pain and cyanosis of the extremities associated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness, stupor, coma, convulsions and 
shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
times the recommended daily acult dose over a period of 14 
days. Treatment consists of induction of emesis, gastric 
lavage, and catharsis; maintenance of adequate pulmonary 
ventilation; correction of hypotension. and control of 
convulsions. Treatment of peripheral vasospasm should 
consist of warmth, but not heat, and protection of the 
ischemic limhs. Vasodilators mav be used with benefit. but 


caution must be exercised to avoid aggravating an already 
existent hypotension. 


How Supplied: CAFERGOT® Tablets — Gynerger ® (er- 
gotamine tartrate, USP) 1 mg; caffeine, USP 100 mg. 3ottles 
of 250 and SigPak® (dispensing unit) packages of 30 
CAFERGOT® Suppositories—Gynergen® (ergo:amine 
tartrate, USP) 2 mg; caffeine, USP 100 mg; inactive 
ingredients: tartaric acid, NF, and cocoa butter, USP Boxes of 
12. CAFERGOT® P-B Tablets — Gynergen* (ergo:amine 
tartrate, USP) 1 mg; caffeine, USP 100 mg; Bellatoline* 
(levorotatory alkaloids of belladonna, as malates) 0.125 mg; 
sodium pentobarbital, USP (Warning: May be habit 
forming) 30 mg. Bottles of 250 and SigPak® (dispensing 
unit) packages of 30. CAFERGO! * P-B Suppositaries— 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, USP 
100 mg; Bellafoline® (levorotatory alkaloids of belladonna, 
as malates) 0.25 mg; pentobarbital, NF, (Warning: May be 
habit forming) 60 mg; inactive ingredients: tartaric acid, 
NF, malic acid, lactose, USP ard theobroma oi, USP 


Boxes of 12. 


SANDOZ 


Before prescribing, see package 
insert for full product information 


SANDOZ PHARMACEUTICALS 
EAST HANOVER. NJ 07936 


Published by the American Medical Assamfation June 1980 
| de Volume 37, Number 6 
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MYSOLINE 


(primidone).------ 


New study shows: 


MYSOLINE” (primidone) provides 
good to excellent control in 87% of patients 
with major seizures' 


In a-recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control. Based on the finding 
that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that 


=___primidone is an effective antiepileptic medication irrespective of its 
biotransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication.” 


Start low, go slow... 
to minimize or avoid sedation 


You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 
initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


You can't prescribe a more effective 
and better tolerated anticonvulsant for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 
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primidone) 
consider it first for control 
of Mone mal, psychomotor 
an 


focal seizures 
Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
Teports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans: 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
Sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 


























































Reference: 1. Schottelius, D.D., and Fincham, R.W.: Clinical effectiveness 
of primidone as a single antiepileptic medication. Paper presented at the 
Thirteenth Annual Meeting of the American Academy of Neurology, Los 
Angeles, California, Apr. 27-30, 1978. 
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INDICATIONS — Based on a review c 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


f this drug by 


Possibly 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, improve ex 
ercise tolerance, and reduce nitroglycerin require 
ments. The drug is not intended to abort the acute 
anginal attack 


Final classification of the less-than-effective indica 
tions requires further investigatior 


effective: For long-term therapy of chron 








CONTRAINDICATIONS—No spei 
contraindications are known 
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i oted during therapy. Rare cases of 
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ntolerable, withdrawal of medication 
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on of undesirable symptoms 

ea DOSAGE AND ADMINISTRATION 
he recommended gosage is 50 mg 
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three times a day taken at least one 
hour before meals. In some cases 
higher doses mav be necessary but a 
significantly increased incidence of side 
effects is associéted with increased 
dosage. Clinical response may not be 
evident before the second or third 
month of continuous therapy 


Tablets of 25 mg and 75 mg 
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prescribing information 
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Brief Summary of Prescribing Information. 
DILANTIN (phenytoin sodium) 
Indications. Dilantin is indicated for the control of grand mal anc psychomotor 


An Update in Parkinson Disease seizures. 


3 Contraindication. Dilantin is contraindicated in those patients with a history of 
and Movement Disorders ^ypersensitivity to hydantoin products. 
Guest Faculty: 


Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 

D. B. Calne, M.D., Bethesda, Maryland 
Stanley Fahn, M.D., New York, New York 


reduction, discontinuation, or substitution of other anticonvulsant medication 
Mahlon DeLong, M.D., Baltimore, Maryland 


arises, this should be done gradually. 
Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
Fletcher H. McDowell, M.D., White Plains, New York 
lra Shoulson, M.D., Rochester, New York 


which may be immediately identified and corrected. Apprapriate diagnostic pro- 
cedures should be performed as indicated. 
Melvin H. VanWoert, M.D., New York, New York 
Richard J. Wurtman, M.D., Cambridge, Massachusetts 


other drugs such as the following 
1. Barbiturates may enhance the rate of metabolism of phenytoin.This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well-documented. 


Phenytoin metabolism may be significantly altered by the concomitant use of 
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Co-Director: Stanley H. Appel, M.D. 


Contact: 


The Office of Continuing Education 
Baylor College of Medicine 
Texas Medical Center 
Houston, Texas 77030 
(713) 790-4941 


Credit Hours: 12 
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3. Isoniazid inhibits the metabolism of phenytoin so that, with combinedther- 
apy, patients who are slow acetylators may suffer from pnenytoin intoxication. 

4. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has notbeen 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data is more extensive with respect tophenytoin and 
phenobarbital, but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a pcssible similar associa- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot beregardedas adecuateto provea definite 
cause-and-effect relationship. There are intrinsic methodologic problemsin ob- 
taining adequate data on drug teratogenicity in humans: the possibility alsoexists 
that other factors, eg, genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects The great majcrity of 
mothers on anticonvulsant medication deliver normal infants. it is imporant to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures beceuse of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threatto life. 
In individual cases where the severity and frequency of the seizure disorcer are 
such that the removal of medication does not pose a serious threat tothe patient, 
discontinuation of the drug may be considered prior to and during pregnancy, 
although it cannot be said with any confidence that ever minor seizures do not 
pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformation of phenytoin. Patients 
with impaired liver function may show early signs of toxicity. Ederly patients or 
those who are gravely ill may show early signs of toxicity. 

Asmall percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be Jue to 
limited enzyme availability and lack of induction and appeers to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymph noce hyperp&sia, If 
lymph node enlargement occurs in patients on phenytoin, every effortshould be 
made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. Therefore, 
if both conditions are present, combined drug therapy is needed. 

The drug should be discontinued if a skin rash appears. Ifthe rashis exfoliative, 
purpuric, or bullous, use of the drug should not beresumed. Iftherashisa milder 
type ( measles-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect cn insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. n stem: The most common manifes- 
tations encountered with phenytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache heve also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and con- 
stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integumentary System: Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash (measles-like) is the most common; other types of dermatitis ere seen 
more rarely. Rashes are morefrequentin children and young adults. Other, more 
serious forms which may be fatal have included bullous, exfoliative, or purpuric 
dermatitis, lupus erythematosus, ahd Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatal, have occasion- 
ally been reported in association with administration of phenytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia. agranulocytosis, 
and pancytopenia. While macrocytosis and megaloblastic anemia have oc- 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need todifferentiate such a con- 
dition from other lymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene, including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and penarteritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVIS 
PAR KE- DAVI Division of Warner-Lambert Company 
Morris Plains, NJ 07950 
PD-JA-2344-2-P (2-79) 


Diagnosis:  lonic-clonic seizures (grand mal) 


DILANTIN’ KAPSEALS' 


(phenytoin sodium capsules, USP) 
a drug of choice“ 30- and 100-mg capsules 


o appear to stabilize the seizure threshold 

o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 

o maintain seizure control in a majority of patients 


Also available as Infatabs* 50-mg, oral suspensions, 30 mg/5 ml and 125 mg/5 ml 


r he 1 «i hase “Rodin E Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia 
1 ud | d a WB Saunders Company, 1977, pp 716-723 
miulauoris tNew prescnbing directions for phenytoin FDA Drug Bulletin, Aug-Sept 1978 


see Driel summary of prescribing information on preceding 





Merck Sharp & Dohme announces 


Sinemet-25/100 


containing 25 mg carbidopa*and 100 mg levodopa 









“anhydrous equivalent 



















t 33 j 
4 e? p M 
" a 
: ? ju — tt titt t 
ry $17 rrr’ eer Pt 
8 ae eet nm Ab 
yrr wT at A 
i pont emm "aid 446? 
; jim c pe m uM 
Vr Le a je a> 34177 
Vier. tt fuo 
Seve TT emt Mt vett 
P "setzt tt d Ml asf 
+P ee ue wt. 
! pnm i 
de Raw 
* pee mmt r 24M? 46% 
$y y o” wer 1441 
-— 
ay ve A 14 
RTT mee ETT 
M "E ree rt 
++ 44344934: 
i : r rtt? 
4. pe -F- 
33 ERI! 44113944493 
kt Etli FEEFEE 
! I | p” 24447; 
b to , (413 
r $ 934419932: 
4 EE | >” 24' Yt 
< | Ataia; 
4 PEELE EE BES 
| Tle ret. 
"TT 4 p? 41441: 
141 r 4459149457: 
111 ; 4424419937: 
T . | rt 
T! L Lerche 
* 23 FI I thre 
Lr > & 4144^ 
1134 Peri 43443: 
| +4 E LE 
4 rt 
H I" 














anew dosage option 


for Parkinson’s disease 


A new ratio 
The unique feature about 


SINEMET-25/100 is the carbidopa-to- - 


levodopa ratio of one to four, as 
opposed to one to ten in the other 
dosage forms of SINEMET. Since 
studies show that about 70 to 100 mg 
of carbidopa per day is needed to 
saturate peripheral dopa 
decarboxylase, some patients receiving 
less than this amount of carbidopa 
with SINEMET-10/100 may experience 
nausea and vomiting. When patients 
have nausea and vomiting on low 
daily dosages of SINEMET 10/100, one 
tablet of SINEMET-25/100 may be 
substituted for each tablet of 
SINEMET-10/100. 


A new way to begin 


Now you can start therapy with 
SINEMET-25/100 t.i.d. Of course, the 
option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 


New adjustment options 


Tablets of the two ratios may be given 
separately or combined as needed to 
provide the optimum dosage. Certain 
patients receiving low doses of 
SINEMET may require a relatively 
higher proportion of carbidopa. In 
addition, certain patients receiving 
SINEMET-25/250 may require a 
reduction in the dosage of levodopa. 
In such patients, SINEMET-25/100 

may be given with or without 
SINEMET-10/100 or SINEMET-25/250 to 
attain the proportion that provides the 
greatest clinical benefit. 


Important considerations 
before initiating therapy 
SINEMET is contraindicated in: 
Patients receiving monoamine oxidase 
inhibitors. These inhibitors must be 
discontinued at least two weeks prior 
to initiating therapy with SINEMET. 


Copyright © 1980 by Merck & Co., INC. 


Patients with known hypersensitivity 
to this drug. 


Patients with narrow-angle glaucorna. 
(Patients with chronic wide-angle 
glaucoma may be treated cautiously 
with SINEMET provided the intraocular 
pressure is well controlled and the 
patient is monitored carefully for 
changes in intraocular pressure during 
therapy.) 

Patients with suspicious, undiagnosed 
skin lesions or a history of melanoma. 


Because of increased brain dopamine 
levels, both therapeutic and adverse 
reactions (specifically involuntary 
movements and mental disturbances) 
occur at lower doses and more rapidly 
with SINEMET than with levodopa. In 
order to reduce adverse reactions, it is 
necessary to individualize therapy and 
monitor the patient closely during 
dose adjustment periods. The 
occurrence of involuntary movements 
may require dosage reduction. 
Blepharospasm may be a useful early 
sign of excess dosage in some patients. 

Instruct patients not to take levodopa 
with SINEMET unless you specifically 
recommend it. 


When parkinsonian symptoms 
first impair normal function 


Sinemet 


a combination of carbidopa 
and levodopa 


Now—more than ever— 
practical from the start 


MSD For a brief summary 
SHARPS of prescribing information, 
OHM 


please see following page. 
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Dosage guidelines 





Initiating therapy 

with SINEMET® 

a combination of carbidopa 
and levodopa 


SINEMET-10/100 t.i.d. 
containing 10 mg carbidopa* 
and 100 mg levodopa 


or 
SINEMET-25/100 t.i.d. 

containing 25 mg carbidopa* 
and 100 mg levodopa 










This can be increased by one tablet every 
day or every other day until a dosage of 
six tablets a day is reached. When 
patients have nausea and vomiting on 
low daily dosages of SINEMET-10/100, 
one tablet of SINEMET-25/100 may be 
substituted for each tablet of SINEMET- 
10/100. When it is evident that patients 
need more levodopa, SINEMET-25/250 
at a dosage of one tablet three or four 
times a day should be substituted. Dos- 
age should not exceed 8 tablets of 
SINEMET-25/100 or SINEMET-25/250. 

















SINEMET-25/250 t.i.d. or q.i.d. 
containing 25 mg carbidopa* 

and 250 mg levodopa 

The optimal dosage range for SINEMET 
begins with SINEMET-25/250 t.i.d. or 
q.i.d. If still further titration is necessary, 
dosage with SINEMET-25/250 may be 
increased by one-half or one tablet every 
day or every other day to a maximum of 
eight tablets a day. If additional titration 
Is desired, see full prescribing informa- 
tion. 














For patients transferred 
from levodopa 

DISCONTINUE LEVODOPA AT LEAST 8 
HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous 
levodopa requirements. (Patients receiv- 
ing less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 or SINEMET-25/100 t.i.d. 
or q.i.d.) 















Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosage may 
have to be adjusted accordingly, - 









For full details of dosage and administra- 
tion, see prescribing information. 






*anhydrous equivalent 





When pi 


first impair normal function 


Sinemet 





a combination of carbidopa 
and levodopa 


Now—more than ever — 
practical from the start 


available in three strengths 


NEW 
SINEMET®-25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


SINEMET *-10/100. 
containing 10 mg carbidopa* 
and 100 mg levodopa 


SINEMET®-25/250 
containing 25 mg carbidopa* 
and 250 mg levodopa 














When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not de used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of full prescribing information.) Patients 
taking SINEMET should be instructed not to take 
additional levodopa unless prescribed. 

AS with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. 
All patients should be observed carefully for 
development of depression with concomitant sui- 
cidal tendencies. Treat with caution patients with 
past or current psychoses. Because carbidopa 
permits more levodopa to reach the brain and, 
thus, more dopamine to be formed, dyskinesias 
may occur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
x hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
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nations of carbidopa and levodopa have caused - 
visceral and skeletal malformations in rabbits. Use 

of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should nct be given to rursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been establishec. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovescular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and Datient 
is monitored carefully for changes in intreocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 
tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 


ES - . 


. the antihypertensive drug may be required. (For 


patients receiving pargyline, see the contra ndica- 
tion on MAO inhibitors.) 

Since phenothiazines and 5utyrophenones 
may reduce therapeutic eftects cf levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements. Other serious adverse reacticns are 
mental changes including paranoid ideation and 
psychotic episodes, depression with or without 
development of suicidal tendencies, and cemen- 
tia. Convulsions also have occurred; howaver, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duo- 
denal ulcer, hypertension, phlebitis, hemolytic 
anemia, leukopenia, and agranulocytosis have 
occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness 
and faintness, bruxism, confusion, insomria and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue. euphorie, mus- 
cle twitching and blepharcspasm (may be taken 
as an early sign of excess dosage; consider 
dosage reduction at this time), trismus, burning 
sensation of tongue, bitter taste, diarrhea, -onsti- 
pation, flatulence, flushing, skin rash, increased 
sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hot flashes, weight gain or 
loss, dark sweat and/or urine, oculogyric crises, 
sense of stimulation, hiccups, edema, loss of hair, 
hoarseness, priapism, and activation of latent 
Horner's syndrome. 

Abnormalities in laboratory tests may include 
elevations of blood urea ritrogen, SGOT, SGPT, 
lactic dehydrogenase, bilirubin, alkaline phos- 
phatase, protein-bound iodine, and positive 
Coombs test. More commonly, levels of blood 
urea nitrogen, creatinine, and uric acid are lower 
during administration of SINEMET than with 
levodopa. 

Overd : Management of acute overcosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa: how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET. 

How Supplied: Tablets SINEMET - 10 / 100. 
SINEMET-25/100, and SINEMET-25/250 are 
supplied in bottles of 100. J85106 (DC6834805) 


MSD 
RCK 


For more detailed information, 
consult vour MSD representa- 
tive or see full prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co INC Wast Point Pa 1QARA 





“OIS: "! IME'ATION 
IN EVOKED POTENTIAL 
SYSTEMS 











Evoked potential instruments generate very potential instruments. Artifacts created by the 
high-voltage. high-frequency signals (e.g., digital instrument's digital system (Fig. 2) cause problems 
pulses, CAT deflection signals, stimulus pulses) in because the digital system generates many very 
close proximity to the very low-voltage signal from high-frequency transients (particularly at sweep 
the patier*. Therefore, designing a “noise-free” onset) which are time-locked to the average. In 
evoked petential instrument presents a challenge to auditory evoked potential recording, earspeaker 
the engineer. artifacts also create problems (Fig. 3),because the 

Figs. 2 ane 3 ilustrate two particularly trouble- earspeaker is an excellent electromagnetic radiator 
some types of raise interference in evoked located close to the patient electrodes. 

| DIGITAL SYSTEM EARSPEAKER 
y [0.!uV 
V y 
E SE a EE SO EU LE E es 

STIM. 2 10 MSEC I0 MSEC 10 MSEC 
Figure 1. Auciory orainsrem response (ABR) Figure 2. Same as Figure 1, except a ground-loop Figure 3. Same os Figure |, except the earspeaker 
recorded fromeertex (ipsiictera! earlobe reference). was created in the digital-system shield ground (a shield ground lead was routed “o common ground 
Each truce isa separate average of 1,000 responses. defect commonly encountered in evoked potential through instrument chassis rather than directly. Click 
Upwworc deflection represents vertex positivity. The 80 systems). The ABR is now superimposed cn a large artifact radiated from earspeaker appears as a negative 
JB HL «lick stimalus was delivered by an electrostoti- artifact which appears as a sharp negative deflection ot spike at stimulus onset. The tra ling edge of this spike 
cally —eectromamnetically smielded headset. The click the beginning of the average followed by a slow return distorts the first ABR wave. 
wes dexayed-two milisecands from the average onset. to baseline. Also, very high frequency dig'tal-system 


noise appears on the trace as "hash". 


To minimize noise interference in the Life-Tech 
8000 series evoked potential instruments, we 
incorporced extensive internal electrostatic and 
elecromagnetic shielding and decoupled all 
interna! cower supplies to prevent them from 
beceminc ncise-conducting pathways. We also 
carefully pre-planned the chassis layout to 
maximally separate high- and low-voltage sources 
and to make al! cround paths as short as possible. 
We also cesigned the shield ground circuits to 
sepcrate the greund paths for the digital and the 
low-level analog subsystems. Also, we installed 
pulse-smcothing ferrite beads at critical points on 
the digita-svstem circuit boards. 

We take considerable pride in the high quality of 
our 3000 series evoked potential instruments. We 
think they ars unsurpassed in their ability to deliver 


noise-free recordings, not only under ideal laboratory e 

conditions but also in such demanding Life-Iech 

environments as the out-patient clinic and the 

intensive zare unit. Instru ments, Inc. 


BOX 36221 - HOUSTON. TEXAS 77036 - (713) 7&3-6490 
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In certain patients with spasticity, 


helps change 
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To relieve signs and symptoms of | 
spasticity due to multiple sclerosis, | 
spinal cord injury/diseases | 


LIORESAL 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinal level. 
This mode of action is believed to provide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level may contribute 
to its clinical efficacy. 


improved function . . . more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiologic 
function and self-confidence. Several studies' ? 
have reported on the effectiveness of Lioresal 
in patients with spasticity. 


helps promote physical therapy 


For the patient who cannot control even the 
slightest movements, physical therapy can be 
physically and emotionaily upsetting. Lioresal 
helps relieve the pain associated w th flexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfortable 
and receptive to exercise and physical activity.? 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been reported — an 
important factor to consider when planning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautioned against the 
operation of automobiles or dangerous 
machinery. 


In afew patients increased SGOT, elevated 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next page for details 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 


Geigy 


To relieve signs and symptoms of 





spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal?’ bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
Spasms and concomitant pain. clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rneumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersensitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 


b./mpaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, It should be given with caution, and it may 
be necessary to reduce the dosage 
C. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 
d.Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral oss fication in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified pha'angeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed. although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus. 
Precautions Safe use of L oresal in children under 
age 12 has not been established, and it is, there- 
fore, not recommended for use in children. 
Because of the possibility of sedation, patients 
should be cautioned regarding the operation of 
automobiles or other dangerous machinery, and ac- 
tivities made hazardous by decreased alertness. 
Patients should also be cautioned that the central 
nervous system effects of Lioresal may be additive 
to those of alcohol and other CNS depressants. 
Lioresal should be used with caution where spastic- 
ity is utilized to sustain upright posture and balance 
in locomotion or whenever spasticity is utilized to 
obtain increased function. 
In patients with epilepsy, the clinical state and elec- 
troencephalogram should 5e monitored at regular 
intervals, since deterioraticn in seizure control and 
EEG have been reported occasionally in patients 
taking Lioresal. 
It is not known whether this drug is excreted in 
human milk. As a general rule, nursing should not 
be undertaken while a patient is or a drug since 
many drugs are excreted in human milk 
A dose-related increase in incidence of ovarian 
cysts and a less marked increase in enlarged 
and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known. 
Adverse Reactions The most common is transient 
drowsiness (10-6395). In one controlled study of 175 





patients, transient drowsiness was observed in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-1576) and fatigue (2-496). Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-875), insomnia (2-795); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydrasis, 
diplopia, dysarthria, epileptic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool. 
Gemiourinary: Urinary frequency (2-6%): and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy. 

The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood sugar. 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Pac«ages 
of 100. 

For complete details, including description, ac- 
tions, dosage and administration, and overdosage, 
please see full prescribing information 


667253 C79-27 ( 9/79) 
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A significant contribution 
in reducing mortality of patients with 





Controlled studies indicate that VIRA-A 
(vidarabine for infusion ) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 287% 
(Chi-square analyses, P = 0.03) (Fig. 1).? 


fig.’ Morbidity and mortality in biopsy-proved Herpes simplex 
virus encephalitis 
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PERCENT OF PATIENIS 







—adapted from Whitley, et al! 


VIRA-A* 
tP = 0.03 AT DAY 30 


PLACEBO' 
RAPY 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 
18 received VIRA-A and 10 received 


placebo.' 


Lariediagn osis and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
therapy may be futile.’ In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


Herpes simplex virus encephalitis 


died in spite of active drug therapy, 

and all the survivors were severely 
neurologically debilitated. But no deaths 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complications.! 

After localization of an intracerebral 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A 
(vidarabine for infusion) is effective in 
the management of encephalitis due to 
varicella-zoster or vaccinia viruses. 
VIRA-A is not effective against RNA 
viral or adenoviral infections. It is also 
not effective against bacterial or fungal 
infections. There are no clinical data to 
indicate efficacy against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A to 
achieve clinical response. 


Please see following page for complete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. B> 
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A significant contribution to 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside) is a sterile anti- 
viral drug for intravenous administration only. Vira-A (Vidarabine for Infusion) is a purine 
nucleoside obtained from fermentation cultures of Streptomyces antibioticus. Each millili- 
ter of suspension contains 200 milligrams of vidarabine monohydrate equivalent to 187.4 
milligrams of vidarabine. Each milliliter contains 0.1 milligram Phemerol® (benzethonium 
chloride) as a preservative; sodium phosphate, USP, 1.8 milligrams, and sodium 
biphosphate, USP, 4.8 milligrams, as buffering agents. Hydrochloric acia may nave been 
added to adjust pH. Vira-A is a white, Crystalline solid with this empirical formula: 
CroH:3NsOx*H20. The molecular weight is 285.2: the solubility is 0.45 mg/ml at 25°C; and 
the melting point ranges from 260° to 270°C. The chemical name is 9-/-D-arabinofur- 
anosyladenine monohydrate, with the following structural formula. 

Clinical Pharmacology. Following intravenous admin- 

istration, Vira-A is rapidly deaminated into arabinosyl- 

hypoxanthine (Ara-Hx), the principal metabolite, which NH3 

is promptly distributed into the tissues. Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 „g/ml and NZ N 

0.2 to 0.4 ug/ml, respectively. are attained after slow in- Bii 

travenous infusion of Vira-A doses of 10 mg/kg of body | 

weight. These levels reflect the rate of infusion and ~~ 
show no accumulation across time. The mean half-life N 
of Ara-Hx is 3.3 hours. Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF/plasma ratio of ap- 
proximately 1:3. HO—CH> *H50 

Excretion of Vira-A is principally via the kidneys. 

Urinary excretion is constant over 24 hours. Forty-one O 

to 53°% of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1 to 3% appearing as the parent com- 

pound. There is no evidence of fecal excretion of drug H H 
or metabolites. In patients with impairec renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 

Several-fold higher than those described above. 

Microbiology. Vira-A possesses in vitro andin vivo 

antiviral activity against Herpesvirus simplex (Herpes simplex virus) types 1 and 2. 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. In KB cells in- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A is rapidly 
deaminated to Ara-Hx, the principal metabolite, in cell cultures. laboratory animals, and 
humans. 

Ara-Hx also possesses in vitro antiviral activity but this activity is significantly less than the 
activity of Vira-A. 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephalitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 70 to 28%. Vira-A therapy does not appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patient. Therefore, 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be Suspected in patients with a history of an 
acute febrile encephalopathy associated with disordered mentation. altered level of con- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrospinal 
fluid and localization of an intra-cerebral lesion by brain scan, electroencephalography or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viral isola- 
tion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be reliably done by 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses. It is also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions to It. 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low Solubility and poor absorption. 

Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 
Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptibie to fluid 
overloading or cerebral edema. Examples are patients with CNS infections and impaired re- 
nal function 

Patients with impaired renal function, such as post-operative renal transplant recipients, 
may have a slower rate of renal excretion of Ara-Hx. Therefore, the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients should be carefully 
monitored. 

Patients with impaired liver function should aiso be observed for possible adverse effects 

Although clear evidence of adverse experience in humans from simultaneous Vira-A 
and allopurinol administration has not been resorted, laboratory studies indicate that al- 
lopurinol may interfere with Vira-A metabolism Therefore, caution is recommended when 
administering Vira-A to patients receiving allopurinol 

Appropriate hematologic tests are recommended during Vira-A administration since he- 
moglobin, hematocrit. white blood cells. and platelets may be depressed during therapy. 

Some degree of immunocompetence must be present in order for Vira-A to achieve clinical 
response. 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits. Doses of 
9 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis; signs of maternal toxicity were induced at doses of 100 mg/kg or 
higher and frank fetal anomalies were found at doses of 150 to 250 mg/kg 

A safe dose for the human embryo or fetus has not been established 

Consequently, the use of Vira-A in pregnant patients should be limited to life-threatening 
illnesses where the possible benefits outweigh the potential risks involved. 

It is not known whether Vira-A is excreted in human milk. As a general rule, nursing should 


PD-JA-2690-2-P (4.Rm 


mA his r 


not be undertaken while a patient is under t 
man milk. However. Vira-A is rapidly deamit 
Adverse Reactions. The principal adverse 
are anorexia, nausea, vomiting, and diarrhe 
dom require termination of Vira-A therapy. 

CNS disturbances have been occasionall 
tremor. dizziness, hallucinations, confusion, 

Hematologic clinical laboratory changes r 
a decrease in hemoglobin or hematocrit, v 
elevations were also observed. Other cha 
reticulocyte count and elevated total bilirubii 

Other symptoms which have been reporte 
temesis, and pain at the injection site. 
Overdosage. Acute massive overdose of th 
any serious evidence of adverse effect. Acul 
to the patient than Vira-A, due to its low solul 
produce bone marrow depression with conc 
massive overdose of the intravenous form o 
should be carefully monitored. 

Acute massive oral ingestion is not expect 
gastrointestinal tract is minimal. The oral LD. 
and rats. 

Dosage and Administration. CAUTION— 1 
DILUTED IN AN APPROPRIATE INTRAVEN 
TION. RAPID OR BOLUS INJECTION MUS 

Dosage. Herpes simplex virus encephaliti 

Method of Preparation. Each vial contair 
solubility of Vira-A in intravenous infusion flui 
2.22 ml of intravenous infusion fluid for comp 
intravenous infusion fluid will solubilize a ma: 

Any appropriate intravenous solution is su 
colloidal fluids (e.g. blood products, protein : 

Shake the Vira-A vial well to obtain a homc 
transferring. 

Prepare the Vira-A solution for intravenous 
proper dose of Vira-A into an appropriate intr. 
fluid used to prepare the Vira-A solution may 
facilitate solution of the drug following its tran 
more than one liter of intravenous infusion flu 
pared admixture until completely clear. Com 
completely clear solution, is ascertained by C 
line membrane filter (0.45 ; pore size or sma 

Once in solution, the drug has been found t 
low 86°F) for at least two weeks. Dilution sho 
used at least within 48 hours. Subsequent ag 
necessary once the drug is completely in solu 

Administration. Using aseptic technique, : 
infusion (prepared as discussed above) atac 
How Supplied. N 0071-4150-08 (Steri-Vial* ¿ 
suspension containing 200 mg/ml, is suppliec 
Animal Pharmacology and Toxicity. Acute 
ranged from 3,890 to 4,500 mg/kg in mice, ar 
a low order of toxicity to a single parenteral dc 
rats after single, intraperitoneal injections at c 
hepatic megalocytosis appeared to regress c: 
nous LDso values could not be obtained becz 

Subacute Toxicity. Rats, dogs, and monke 
tions of Vira-A as a 20% suspension for 28 da 
decreases in hemoglobin. hematocrit, and lyn 
observed in monkeys. Except for localized, in 
loss, rats tolerated daily doses up to 150 mg/k 
kg. Megalocytosis was not seen in the rats do 
Rhesus monkeys were particularly sensitive t 
were tolerable, but doses of 25 mg/kg or high 
CNS toxicity. Three monkeys given slow intra’ 
of 15 mg/kg daily for 28 days had no significar 

Tumorigenicity. Chronic parenteral (IM) sti 
mice and rats. 

In the mouse study, there was a Statistically 
among the vidarabine-treated females. In the 
mice developed kidney neoplasia. No renal tu 
mice or the vidarabine-treated female mice. 

In the rat study, intestinal, testicular, and thy 
among the vidarabine-treated animals than in 
thyroid adenoma incidence in the high-dose (: 
females were statistically significant. 

Hepatic megalocytosis, associated with vidi 
long-term rodent (rat and mouse) studies. It is 
preneoplastic change. 

Mutagenicity. Results of in vitro experiment 
into mammalian DNA and can induce mutatior 
Thus far, in vivo studies have not been as con 
lethal assay in mice) that vidarabine may be ci 
germ cells. 

It has also been reported that vidarabine cai 
acded to human leukocytes in vitro. While the 
genicity is not fully understood, there is a well-| 
ous agents to produce such effects and their a 





Reference: 1. Whitley RJ. Soong S-j, Dolin R. 
proved herpes simplex encephalitis: National li 
Collaborative Antiviral Study. N Engl J Med 29° 
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Easier to document, because the optional 
printer provides a rt cord of the signals Just 
as YOU see them onthe screen, complete 
with control settings, amplitude and time 
markers. patient ID number. test type and 
date. Each print cast less than 2€ and Lakes 
just seconds. 


The Cadwell 7000 IS pri ed to make pre 
mium performance affordable in every 
situation. 
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Cadwell Laboratories 

1513 South Van Buren Place 
Kennewick. Washington 99336 
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arias t 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
. to choose another effective 
T "» anticonvulsant.... 


Yvonne— 
Lennox-Gastaut syndro 


arion— 
yoclonic seizures 





How many anticonvulsants 
can give patients like these 


all these advantages? 


Established efficacy in akinetic/myoclonic seizures 

Used alone or as an adjunct, Clonopin® (clonazepam/Roche) 
—a benzodiazepine with specific and potent anticonvulsant 
properties—has proved clinically effective in reducing the fre- 
quency and/or severity of akinetic and myoclonic seizures and 
Lennox-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 


has failed. 


Longer half-life (18 to 50 hours) for more flexible dosage 
The longer half-life of Clonopin—more than twice that of 
valproic acid, for instance—produces a more flexible dosage 
regimen that may enhance patient compliance. It means, too, 
that "breakthrough" seizure activity is less likely with an inad- 
vertently skipped dose. 


Fewer G.I. upsets and appetite problems 


Gastrointestinal problems are relatively uncommon with 
Clonopin, another factor that encourages patient compliance. 


Proven safety with long-term administration 

On Clonopin therapy, the most frequently noted side 
effects—drowsiness and ataxia—generally have been dose- 
related and could often be controlled by dosage adjustment. 
Behavior problems have been noted in some children. (For 
more detailed side effects and precautions, see prescribing 
information which appears on next page.) 


And also: 

€ Can be taken at bedtime 

* Does not interact with anticoagulants or aspirin 

® Can be used concomitantly with most other anti- 
convulsants * 

€ [s compatible with a ketogenic diet 


"Please see Precautions section of complete product information. 


LONOPINe 


clonazepam/Roche 
For patients with minor motor seizures 


CHED see next page for complete product information. 
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. Complete Product Information: 

- Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 
2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
molecular weight of 315.7. 

t Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 

_ pharmacologic properties which are characteristic of the benzodiazepine class of 

- drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 

. tion are antagonized, as are convulsions produced by photic stimulation in suscep- 

. tible baboons. A taming effect in aggressive primates, muscle weakness and 

. hypnosis are likewise produced by Clonopin. In humans it is Capable of suppress- 

- ingthe spike and wave discharge in absence seizures (petit mal) and decreasing 

. the frequency, amplitude, duration and spread of discharge in minor motor 
seizures. 

. Single oral dose administration of Clonopin to humans gave maximum blood levels 

. of drug, in most cases, within one to two hours. The half-life of the parent com- 

.. pound varied from approximately 18 to 50 hours, and the major route of excretion 

was in the urine. In humans, five metabolites have been identified. In general, the 
biotransformation of clonazepam followed two pathways: oxidative hydroxylation 

. atthe C-3 position and reduction of the 7-nitro function to form 7-amino and/or 

. T-acetyl-amino derivatives. 

Indications: Clonopin is useful alone or as an adjunct in the treatment of the 

.. Lennox-Gastaut syndrome (petitimal variant), akinetic and myoclonic seizures. In 

.. patients with absence seizures (petit mal) who have failed to respond to suc- 

- cinimides, Clonopin may be useful. | 

. In some studies, up to 3096 of patients have shown a loss of anticonvulsant activity, 
often within three months of administration. In some cases, dosage adjustment 
may reestablish efficacy. : 

. Contraindications: Clonopin should not be used in patients with a history of 

. Sensitivity to benzodiazepines, nor in patients with clinical or biochemical evidence 

.. of significant liver disease. It may be used in patients with open angle glaucoma 

. whoare receiving appropriate therapy, but is contraindicated in acute narrow 
angle glaucoma. 

Warnings: Since Clonopin produces CNS depression, patients receiving this drug 

. should be cautioned against engaging in hazardous occupations requiring mental 

. alertness, such as operating machinery or driving a motor vehicle. They should 
also be warned about the concomitant use of alcohol or other CNS-depressant 
drugs during Clonopin therapy (see Drug Interactions). 

. Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 

- infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to 
these women. Data are more extensive with respect to diphenylhydantoin and 

_ phenobarbital, but these are also the most commonly prescribed anticonvulsants: 

. less systematic or anecdotal reports suggest a possible similar association with 

_ the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause 
and effect relationship. There are intrinsic methodologic problems in obtaining 

. adequate data on drug teratogenicity in humans; the possibility also exists that 
other factors, e.g., genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom the drug 
is administered to prevent seizures because of the strong possibility of precipitat- 

. ing status epilepticus with attendant hypoxia and threat to life. In individual cases 
where the severity and frequency of the seizure disorder are such that the removal 

. Of medication does not pose a serious threat to the patient, discontinuation of the 

. drug may be considered prior to and during pregnancy, although it cannot be said 
with any confidence that even mild seizures do not pose some hazards to the 

. developing embryo or fetus. 

These considerations should be weighed in treating or counseling epileptic women 
of childbearing potential. 

Use of Clonopin in women of childbearing potential should be considered only 
when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
breast-feed their infants. 

In a two-generation reproduction study with Clonopin given orally to rats at 10 or 
100 mg/kg/day, there was a decrease in the number of pregnancies and a de- 
crease in the number of offspring surviving until weaning. When Clonopin was 

. administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 
nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 
malformations were seen from one dam in each of the affected dosages. 

Usage in Children: Because of the possibility that adverse effects on physical or 

. mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients. 
Physical and Psychological Dependence: Withdrawal symptoms similar in char- 

. acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be uncer careful surveil- 
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clonazepam/ Roche 


lance when receiving benzodiazepines because of the predisposition o' such 
patients to habituation ánd dependence. 


Precautions: When used in patients in whom several different types of seizure 
disorders coexist, Clonopin may increase the incidence or precipitate th» onset of 
generalized tonic-clonic seizures (grand mal). This may require the addi ion of 
appropriate anticonvulsants or an increase in their dosages. The concomitant use 
of valproic acid and clonazepam may produce absence status. 

Periodic blood counts and liver function tests are advisable during long-term 
therapy with Clonopin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy, may precipitate status epilepticus. Therefore, when ciscontinu- 
ing Clonopin, gradual withdrawal is essential. While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may »e indi- 
cated. Metabolites of Clonopin are excreted by the kidneys: to avoid ther excess 
accumulation, caution should be exercised in the administration of the drug to 
patients with impaired renal function. 

Clonopin may produce an increase in salivation. This should be considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
and the possibility of respiratory depression, Clonopin should be used wth caution 
in patients with chronic respiratory diseases. 

Adverse Reactions: The most frequently occurring side effects of Clonopin are 
referable to CNS depression. Experience to date has shown that drowsimess has 
occurred in approximately 5096 of patients and ataxia in approximately 30%. In 
some cases, these may diminish with time: behavior problems have been noted in 
approximately 25% of patients. Others, listed by system, are: 

Neurologic: Abnormal eye movements, aphonia, choreiform movements, coma, 
diplopia, dysarthria, dysdiadochokinesis, "glassy-eyed' appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression, slurred speach, 
tremor, vertigo. 

Psychiatric: Confusion, depression, forgetfulness, hallucinations, hysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the behavior effects are 
more likely to occur in patients with a history of psychiatric disturbances . 
Respiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion in 
upper respiratory passages. 


Cardiovascular: Palpitations. 


Dermatologic: Hair loss, hirsutism, skin rash, ankle and facial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry mouth, 
encopresis, gastritis, hepatomegaly, increased appetite, nausea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia, urinary retention. 

Musculoskeletal: Muscle weakness, pains. 

Miscellaneous: Dehydration, general deterioration, fever, lymphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eosinophilia. 

Hepatic: Transient elevations of serum transaminases and alkaline phosohatase. 
Drug Interactions: The CNS-depressant action of the benzod azepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates, nonbarbiturate hyp- 
notics, antianxiety agents, the phenothiazines, thioxanthene and butyrophenone * 
classes of antipsychotic agents,-monoamine oxidase inhibitors and the 'ricyclic f 
antidepressants, and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like those produced by other 
CNS depressants, include somnolence, confusion, coma and diminished reflexes. 
Treatment includes monitoring of respiration, pulse and blood pressure, general 
supportive measures and immediate gastric lavage. Intravenous fluids snould be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodium 
benzoate may be given to combat CNS depression. Dialysis is of no known value. 
Dosage and Administration: /nfants and Children: Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants and children (up to 
10 years of age or 30 kg of body weight) should be between 0.01 to 0.03 mg/kg/day 
but not to exceed 0.05 mg/kg/day given in two or three dividec doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day unti a daily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has been reached unless 
seizures are controlled or side effects preclude further increase. Whenever possi- 
ble, the daily dose should be divided into three equal doses. If doses are not 
equally divided, the largest dose should be given before retiring 

Adults. The initial dose for adults should not exceed 1.5 mg/day divided nto three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 
until seizures are adequately controlled or until side effects preclude any further 
increase. Maintenance dosage must be individualized for each patignt cepending; ' 
upon response. Maximum recommended daily dose is 20 mg. 

The use of multiple anticonvulsants may result in an increase of depressant ad- 
verse effects. This should be considered before adding Clonopin to an existing 
anticonvulsant regimen. 

How Supplied: Scored tablets—0.5 mg, orange; 1 mg, blue; 2 mg, white— 
Prescription Paks of 100. 


. Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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....wamew microprocessor-controlled EEG instruments from Nihon-Kohden, 
world leader in EEG diagnostics. 


"Video display of montage, scalp sites 
and patient. 

«Programmable EEG montages. 

«Programmable photic stimulation. 

« Two-year limited Warranty. 


More information is available free from: 


Microprocessor-controlled EEG, with 14 and 17 
channel versions, has been brought to the U.S. 
by Nihon-Kohden (America), new subsidiary of 
Nihon-Kohden Kogyo of Japan. 

The parent company is Japan's leading 
manufacturer of medical electronics, and 
Nihon-Kohden diagnostic electroencephalo- 
graphs are known and used the world over. 

Electronic components, and design and 
workmanship of all Nihon-Kohden instruments 
are of the exceptional quality that has come to be 
associated with the electronics expertise of 
Japan. 


à Nihon-Kohden (America), Inc. 
miu aN IKOHDEN 530 Maple Avenue, Torrance, California 90503 
(213) 320-3891 collect calls invited 
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\ A simple addition 
A that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur The addition of SYMMETREE 
| to optimal doses of the levodopa drug may smooth out 
A these day-to-day fluctuations, making life more comfcrtable. 
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g May help regain lost benefits 
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h a For some patients, the doses of levodopa drugs 
a ~ required to maintain an adequate response to treatment 
» . may also be responsible for troublesome side effects, 
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. necessitating a subsequent reduction in dosage, and an 
ultimate reduction in efficacy. Adding SYMMETREL to the 
/ lowered levodopa drug regimen may help to restore these 
f Jost therapeutic benefits. 


Rapid therapeutic response 
- For the patient about to becin levodopa drug therapy, 
eoncurrent therapy with SYMMETREL can produce a rapid 
therapeutic response, often within 48 hours. The dosage of 
SYMMETRE'L should be maintained at 100 mg once or twice daily, 
While the daily dose of the levodopa drug is gradually increased to 
~ achieve optimal benefit. 
-— HS th= patient who is receiving high doses of other antiparkinson drugs, 
initial &ose of SYMMETREL is 100 mg daily. After one to several weeks at 
porem once RE the dose may be increased to 100 mg twice daily, if necessary. 


1€ 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 


*Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark 


Please see following page for brief summary of full prescribing information. 








hydrochloride 
BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Diseases Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amartadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
Parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderlypatients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease. 
SYMMETREL is less effective than levodopa, (-)-3-(3,4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions. there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs. 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug. , 


WARNINGS. Patients with a history cf epilepsy or other "seizures" should be ob- 
served closely for possible increasec seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL. 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cauticusly, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important. 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the letus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day. about 12 times the recommended human dose. but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers. 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsonian crisis. i.e.. a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure, peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 
may accumulate when renal function :s inadequate. 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes. 
psychosis, and urinary retention. Rarely convulsions, leukopenia, and neutrope- 
nia have been reported. 

Other adverse reactions of a less serious nature which have been observed are 
the foliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache: dyspnea: fatigue, insomnia, and a sense of weak- 
ness. Infrequently, skin rash. slurred speech. and visual disturbances have been 

observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally. patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks. followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


' Dosage for Concomitant Therapy 

Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit. 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 


Dosage for Drug-Induced Extrapyramidal Reactions: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses 


6043-8BSP Endo Laboratories, Inc. 


Subsidiary of the DuPont Company 
Garden City, New York 11530 err 
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This bi-monthly publication is an invalu- 
able source of information on the latest 
developments in medical computing 
technology. Produced by the AMA Com- 
puters Systems in Medicine Program, 
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ways computer technology is used clini- 
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involved in applications currently in use. 
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Original Contributions 


Human Schwann Cells in Tissue Culture 


Histochemical and Ultrastructural Studies 


Valerie Askanas, MD, PhD; W. King Engel, MD; Marinos C. Dalakas, MD; Jane V. Lawrence: Linda S. Carter 


* Schwanr cells cultures were estab- 
lished fram «C human peripheral nerves 
that endemwert biopsy according to an 
explant-reexplentation technique that 
markedlyreduees non-Schwann cells and 
achieves cu'tsres greatly enriched in 
Scnwann cells suitate for a wide range of 
studies. Described ar» the growth charac- 
teristics and ^istochemical, ultrastructur- 
al, and u'trastuctural-cytochemical pat- 
terns of norma human cultured Schwann 
celis rom 12 »atien-s with dysneuronal 
neurooatl»es er wita no demonstrable 
pesiphera: nerve abnermality. These find- 
ings serve-as a basis of comparison when 
seeking abnormalities of Schwann cells 
grown from pe iphere! nerves of patients 
with putative dysscawannian neuropa- 
thies. 

(Arch Neurol 37:32*-337, 1980) 


penthen neuropathies have been 
classified by their predominant 
nerve patholozy aml putative patho- 
zeness into dyssckwannian and dys- 
neurozal types.’ Dysschwannian 
neuropathies are distinguished patho- 
logicaly by sezmental demyelination 
anc eectropnrsiologically by slowed 
eonduetiom velecities, whereas dys- 
neuronal seuropathes are associated 
with sxomal V'alle-zn degeneration. 
Degrees of everlap exist between 
dysscbwanniar anc €ysneuronal neu- 
ropathies. Merzever the Schwann cell 
is not independent from the influence 
of the axen. 

The light micreszopic and ultra- 
structural aspects ef segmental de- 
myelination have been reviewed.’ Lit- 
tle is kneevn about the biochemical 
pathokinesis of mest dysschwannian 
neuropathies. “er example, in hyper- 
phy-aricac:der-ia (fefsum’s disease), 
associated with ^ dysschwannian 


Acvepsed for pulllieaticr Oct 8, 1979. 

Frem the Nati-nal :/rstitute of Arthritis, 
Metabolism, and Digestive Diseases and the 
National nst -ute ef Neurelegical and Communi- 
cative Dsorders ari Stroke, National Institutes 
af Health, Bethesd , Md. 

Reprirm remests to National Institutes of 
Health, 3ldg 10. Zoom ™D18, Bethesda, MD 
29205 (D- Asianas> 
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neuropathy, the generalized biochemi- 
cal defect has been attributed to a 
defect of introducing hydroxyl groups 
to the a carbon of phytanic acid,‘ but 
the biochemical steps responsible for 
the Schwann-cell changes, including 
unusual crystals present in Schwann 
cell cytoplasm,’ have not been clarifi- 
ed. 

Tissue culture of a biopsy specimen 
of a diseased peripheral nerve pro- 
vides an unusual opportunity to study 
newly proliferated Schwann cells in a 
highly controlled environment totally 
isolated from influences of neuronal 
axons and circulating factors. If cul- 
tured Schwann cells would express 
abnormalities, it would indicate a pri- 
mary (or coprimary) dysschwannian 
aspect of a given neuropathy. Since 
1940 and 1942 when Murray and Stout 
described light microscopic character- 
istics of cultured human Schwann cells 
derived from normal peripheral nerve 
and peripheral nerve tumors (which 
allowed them to conclude that neuro- 
mas are composed of Schwann cells),°’ 
a study of human Schwann cells 
grown in tissue culture from adult 
peripheral nerve has not been pub- 
lished. Recent studies of cultured 
Schwann cells are based on cells 
grown from embryonic or newborn rat 
dorsal root ganglia or sciatic nerve,*-'? 
from experimentally induced ethylni- 
trosourea tumors of nerve roots of 
rat" or from human acoustic neuro- 
ma.’ Although information derived 
from these studies is important for 
knowledge of the general properties 
of Schwann cells, its relevance to 
human  dysschwannian peripheral 
neuropathies is uncertain. 

In this report, we describe histo- 
chemical, fluorescence, cytochemical, 
and ultrastructural characteristies of 
human Schwann cells cultured from 
adult peripheral nerve according to 
our new technique, which markedly 
reduces non-Schwann cells and pro- 
vides cultures greatly enriched with 
Schwann cells, in quantity and quality 
suitable for histochemical, cytochemi- 
eal, ultrastructural, immunologic, au- 


toradiographic, and biechemical stud- 
ies. For example, cultures of biopsy 
specimens of peripheral nerve 
Schwann cells (and bicpsy specimens 
of muscle cells) from two patients 
with adrenomyeloneuropathy enabled 
us to identify, for the first time in 
that disease while the patient was still 
living, a biochemical defect, namely, 
accumulation of very-leng-chain fatty 
acids.'^ 


MATERIALS AND METHODS 


Cultures were established from 40 diag- 
nostie sural nerve biopsies obtained under 
local anesthesia from patients ages 15 to 75 
years with a variety of per-pheral neuropa- 
thies. Only Schwann cells grown from 
nerves of 12 patients wth dysneuronal 
neuropathies (ie, with norma! spinal fluid 
protein, normal nerve conduction veloci- 
ties, and no morphologic ebnormalities of 
the Schwann cells in the nerve biopsy 
specimen) or with no peripheral nerve dis- 
ease evident after all investigative studies 
were completed, were the subject of this 
study. 

Tissue cultures were established imme- 
diately after nerve biopsy (other portions 
of the biopsy specimen being frozen for 
histochemical studies and processed for 
ultrastructural studies). For culture, the 
nerve was cleaned of epineural connective 
tissue under a dissecting microscope and 
cut into l-cu mm explan:s, which. were 
attached to gelatin-plasma coated 35-, 60- 


or 100-mm petri dishes. Firm attachment 


of the explants was necessary for growth 
to be initiated. Cultures were started in our 
modified growth medium consisting of 
medium F14,* 15% fetal alf serum, 5% 
chick embryo extract, 600 mg/dL of glu- 
cose, and antibioties (10° un ts/mL of peni- 
cillin G sodium, 10° ug/mL of streptomycin, 
and 0.25 ug/mL of amphotericin B). After 
seven to ten days of growth. when a mixed- 
cell population had emerged about 3 mm 
from each explant, the or:ginal explants 
were removed and placed on fresh colla- 
gen-coated petri dishes, in a manner simi- 
lar to the explant-reexplantation technique 
we have described for human muscle cul- 
ture.’ Cultures designated for fluores- 
cence studies were at this stage reex- 
planted onto collagen-coated glass cover- 
slips (which then were placed into petri 
dishes) because plastic has interfering 
autofluorescence. If a mixec population of 
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cells was still emerging from the reex- 
planted explants, the explants were reex- 
planted a second time, and this procedure 
repeated until a greatly enriched Schwann- 
cell growth was obtained. Finally, the orig- 
inal explants could be removed and the 
Schwann-cell outgrowth maintained up to 
ten to 14 weeks in F14 medium containing 
10% fetal calf serum and no embryo 
extract. 

The cultures were observed and photo- 
graphed every weekday under phase-con- 
trast inverted microscopy, and on that 
basis they were designated for a variety of 
histochemical, cytochemical, ultrastructur- 
al, fluorescence, and biochemical studies. 
For histochemical studies, cultures were 
processed according to the procedure 
described for muscle cultures." Histochem- 
ical reactions for nonspecific esterase 
(a-naphthyl acetate, pararosananlin), men- 
adione-mediated a-glycerophosphate dehy- 
drogenase, glucose-6-phosphate dehydro- 
genase, nicotinamide adenine dinucleotide, 
reduced form (NADH), and nicotinamide 
adenine dinucleotide phosphate, reduced 
form (NADPH) tetrazolium-reductases, 
succinate dehydrogenase, B-OH-butyrate 
dehydrogenase, Sudan black and oil red O 
reactants, endogenously generated perox- 
ide and peroxidase (diaminobenzidine), 
acid and alkaline phosphatases, PAS-posi- 
tive substances before and after diastase 
digestion, phosphorylase, caleium and ade- 
nosine triphosphatase (ATPase) (at a pH of 
9.4, without and with acid preincubation) 
were performed according to standard 
techniques.'* Controls for enzymatic reac- 
tions were omission of the substrate. 

For fluorescence studies, coverslips were 
rinsed three times with normal saline, air- 
dried, and stored at 4 °C. Just before being 
used, cultures were fixed in acetone at 4 °C 
for ten minutes and then washed three 
times in phosphate-buffered saline. Fluo- 
rescein-labeled lectins- wheat germ agglu- 
tinin (WGA), lens culinaris hemagglutinin 
A (LCH-A), and soybean agglutinin (Soy) 
(Miles-Yeca, Ltd)—were diluted using the 
buffering agent in which the lectin was 
prepared. 

For ultrastructural studies, the cultures 
were fixed in 1.25% glutaraldehyde in 0.1M 
cacodylate buffer (pH 7.3), postfixed in 1% 
osmium, dehydrated in graded methanols, 
and embedded in epoxy resin (Epon 812). 
After being embedded, the Schwann cells 
were examined in phase-contrast light 
microscopy. The ones selected for electron 
microscopic studies were marked, drilled 
out, and processed for thin sectioning, as 
described for muscle cultures.'*2 

Peroxidase staining for concanavalin-A 
(Con A) binding was performed according 
to our modification of technique of Bern- 
hard and Avremas.”' Concanavalin A (Con 
A) was used in concentrations of 100, 10, 1, 
and 0.1 ug/mL buffer. Elimination of Con 
A from the incubating medium or use of 
the specific inhibitors of Con A binding, 
a-methyl-D-mannose and a-methyl-p-glu- 
cose, served as controls for specificity of 
the reaction. Lanthanum and ruthenium 
red binding to the Schwann cells was per- 
formed as described.?*" 
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RESULTS 
Evaluation of Living Cultures 


Outgrowth of the primary cultures 
contained long spindle-shaped 
Schwann cells and broad flattened 
fibroblast-like cells of various size 
(Fig 1 and 2). Schwann cells were 
distinguished from fibroblast-like by 
their long spindle shape, “denser” 
cytoplasm in phase-contrast (due to 
more rounding transversely), and nar- 
row elongated nucleus. After explant 
reexplantations, the amount of fibro- 
blast-like cells was markedly dimin- 
ished, giving greatly enriched 
Schwann cell cultures (Fig 1, A and B). 
Schwann cells were often in side-by- 
side or end-by-end adjacency to each 
other, their arrangement occasionally 
appearing as a “twisted string” (Fig 
1, D). With denser populations, pali- 
sade-like arrangements of Schwann 
cells sometimes occurred. After the 
original explants were removed, the 
final cultures could be kept ten to 14 
weeks, showing continuing, although 
gradually diminishing, Schwann cell 
division without overgrowth by non- 
Schwann cells. Primary cultures 
usually became overgrown by non- 
Schwann cells after about two to three 
weeks. 


Histochemical Studies 


In their cytoplasm, Schwann cells 
were, by comparison with fibroblast- 
like cells, much more strongly stained 
with nonspecific esterase, glucose-6- 


phosphate dehydrogenase, mena- 
dione-mediated a-glycerophosphate 
dehydrogenase, Sudan black and 


diaminobenzidine-peroxidase (Fig 1 
and Table). They were slightly more 
strongly stained with NADH- and 
NADPH-tetrazolium reductase (Fig 2 
and Table). They were stained about 
equally to fibroblast-like cells with 
succinate dehydrogenase, f-hydroxy- 
butyrate dehydrogenase, and acid 
phosphatase (Fig 2 and Table). 
Schwann cells were much more weakly 
stained than the fibroblast-like cells 
with alkaline phosphatase, PAS (dias- 
tase-removed material, ie, glycogen), 
phosphorylase, and oil red O (Fig 2 
and Table). Neither was stained with 
the calcium or the ATPase reactions 
used in this study. 


Fluorescence Studies 


With all the lectins studied by the 
fluorescence technique — (LCH-A, 
WGA, Soy), weak but positive binding 
to Schwann cells was obtained. The 
strongest staining was with LCH-A 
(Fig 1, E). All seemed to be stronger in 
Schwann cells than fibroblast-like 
cells. 


Electron Microscopy and Electron 
Microscopic Cytochemistry 


The technique for precise selection 
and drilling-out of individual cells 
from the embedded cultures enabled 
ultrastructural comparison of 
Schwann cells with fbroblast-like - 
cells. 

Nucleus.—Culturec Schwann cells 
were mononucleated. The nucleus was 
elongated, had one or two nucleoli, and 
usually had a few invaginations of 
cytoplasm (bounded by nuclear mem- 
brane) (Fig 3). 

Plasmalemma.—Cultured Schwann 
cells did not have a basement mem- 
brane. Their well-defined plasmalem- 
ma was about 12 nm thick. A charac- 
teristic feature of the Schwann cell 
plasmalemma was the scattered focal 
invaginations of somewhat thickened 
membrane, about 27 nm thick (Fig 4, 
A to C). Fuzzy material of yet uniden- 
tified chemical composition was pres- 
ent on the cytoplasmic face of the 
invagination (Fig 4, B and C). Con A, 
100 ug/mL, bound uniformly strongly 
to the entire plasmalemma of the 
Schwann cells (Fig 4, D and E), while - 
binding to the non-Schwann cells was 
much weaker. At 10 ug/mL, non- 
Sehwann cells did not manifest any 
staining with Con A, while Schwann 
cells had weak, poorly defined stain- 
ing over the entire plasmalemma with 
accentuation of staining in the invag- 
inated regions. Omitting Con A from 
the incubating medium or using Con 
A inhibitors prevented the staining. 
Lanthanum stained the Schwann cell 
plasmalemma very weakly and in a 
dotted fashion (Fig 4, F), with some 
accentuation of staining in the invag- 
ination areas; it also stained fibro- 
blast-like cells very weakly. Ruthe- 
nium red bound uniformly strongly to 
the entire plasmalemma cf the 
Schwann cells (Fig 4, G) and fibro- 
blast-like cells. 

Cytoplasm.—The cultured Schwann 
cell eytoplasm was very rich in ribo- 
somes, which appear as free ribo- 
somes, rosettes, and studding narrow 
endoplasmic reticulum (rough endo- 
plasmie reticulum) (Fig 3). The mito- 
chondria were rather small, and in 
greater concentration in the perinu- 
clear region (Fig 8, 5, and 6, A to E). 
Golgi apparatus was prominen: in the 
perinuclear region (Fig 5). Also in the 
perinuclear region were occasional 
dense-core vescicles (Fig 6, C and E). 
and medium-sized round, dark osmio- 
philic bodies (Fig 6, B). Longitudinally 
oriented microtubules, —19 nm in 
diameter, and actin-like microfila- 
ments, ~8 nm in diameter, were 
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Fg 1—Licht microsco 
» 52): B, figher power view of virtually pure Schwann cell growth (living, phase-contrast, x 200), C and D, nonspecific 
esterase ( 113 200); E, lens culinaris hemagglutinin A lectin binding (fluorescence, X 900); F, glucose-6-phosphate 
dehydrogenase Í x 325); G, Sudan black ( x 206); H, menadione-mediated a-glycerophosphate dehydrogenase ( x 500); 
and |. diarsnobenzidine peroxidase (autogenous peroxide, x 500). 
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Fig 2.—Light microscopy of Schwann cells and fibroblast-like cells: A, succinate dehydrogenase ( x 325); B, B-hydroxybu- 
tyrate dehydrogenase (x 300); C, nicotinamide adenine dinucleotide, reduced form; tetrazolium reductase (Xx 353); D, 
nicotinamide adenine dinucleotide phosphate, reduced form; tetrazolium reductase ( x 210); E and F, amylophosphorylase, 
condenser diaphragm tightly closed to delineate edges of unstained Schwann cells ( x 300,300); G, PAS ( x 234); H, alkaline 


phosphatase, Schwann cells unstained, fibroblast-like cells darkly stained ( x 80); and |, alkaline phosphatase, fibroblast-like 
cells darkly stained in perinuclear region ( x 161). 
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Histochemistry of Cultured Cells* 


Schwann Fibroblast-Like 
Reaction Cell Cell 


Nonspecific esteraset 
Sudan black? 
Glucose-6-phosphate dehydrogenaset 


a-glycerophosphate dehydrogenase, menadione- 
mediated} 


Diaminobenzidine peroxidaset 
NADH-tetrazolium reductaset 
NADPH-tetrazolium reductase 





AJA 
=b | =b 


A 
7. 
ho | n5 


T 








B-OH-butyrate dehydrogenase 4 
Succinate dehydrogenase 4 
Acid phosphatase 4 ^ 
Alkaline phosphatase§ 4 
Oil red OS 4 
AE EP: 4 
AS Les diastase Tass Fass 
Calcium 0 0 
Adenosine triphosphatase, pH 9.4 0 0 
Adenosine triphosphatase, pH 9.4, preincubated at 

PH 4.35 or 4.75 0 0 





*For comparison between Schwann cells and fibroblast-like cells, more darkly stained was graded 
4 and lighter was comparatively graded. Table does not indicate comparative degrees of staining by 
different reactions within each set of cells. 

TReactions much greater in Schwann cells. 

tReactions slightly greater in Schwann cells. NADH indicates nicotinamide adenine dinucleotide, 
reduced form; NADPH, nicotinamide adenine dinucleotide phosphate, reduced form. 

§Reaction much greater in fibroblast-like cells. 
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Fig 3.—Low-power electron micrograph of two Schwann alid closely apposed to each other 
in one region. Note large oval nucleus in each and well-defined plasmalemma ( x 6,360). 
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Fig 4.—Plasmalemma of Schwann cells, electron microscopy: A to C, areas of three different pairs of adjacent Schwann cells 
showing focal invaginations of thickened plasmalemma, (A, x 18,720; B, x 78,750; and C, x 49,200); D, low-power of Schwann cell 
with plasmalemma Gelineated by concanavalin A (Con A) binding, without counterstain (x 2,210); E, higher power of concanevalin 
A binding to the plasmalemma, without counterstain ( x 12,200); F, lanthanum staining the plasmalemma of two Schwann cells (no 
counterstain x 5,610); and G, ruthenium red staining of the plasmalemma of two closely apposed Schwann cells ( x 24,500). 
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Fig 5.—Perinuclear cytoplasm of Schwann ceil containing an abundance of ribosomes (free and 
membrane-bound), endoplasmic reticulum, Gclgi apparatus, and mitochondria, scant microtu- 
bules and actin-like microfilaments, and one osmiophilic body with concentric lamellae 
( x 22,050). 
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E t : TRI. m e, 4 A bad 7^ - ; 
Fic 6— erinuclear cytoplasm of Schwann cells (A t D and upper part of E) showing details of features mentioned in Fig 5. Also, 


osmio»hilic'bedy with concentric laminations (A) and homogeneous osmiophilic bodies (B), dense-core vescicles (C and upper 


part o: E). and ribosomes in rosettes and spirals (D and upper part of E). Elongated polar cytoplasm of Schwann cells rich in 
trast in E between polar region of lower Schwann 


actin-like microfilaments and microtubules (lower parts of E and F); note con 
cell and perinuclear region of upper Schwann cell (A, x 22,050; B, x 8,540; C, x15,375; D, x 22.875; E, x9,760; and F, 


x 39,360). 
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sparsely distributed (Fig 5 and 6, A to 
D), except for a thin layer of packed 
microfilaments subjacent to the plas- 
malemma to which they may be 
attached (Fig 6, C and E). Darkly 
osmiophilic dense round bodies (Fig 6, 
B) and regular rounded concentrically 
laminated bodies of somewhat vary- 
ing periodicity (Fig 5 and 6, A) were 
present in some but not all Schwann 
cells. Only rarely were glycogen gran- 
ules evident in the Schwann cell cyto- 
plasm. Centrioles were seen in some 
Schwann cells. At the elongated ends 
of the Schwann cells, composition of 
the cytoplasm was different. Microtu- 
bules and actin-like microfilaments 
were the most prominent structures, 
whereas ribosomes, mitochondria, and 
golgi were much less than in the peri- 
nuclear region (Fig 6, E and F). 


COMMENT 


We have presented a new technique 
for obtaining nearly pure cultures of 
Schwann cells from biopsy specimens 
of adult human peripheral nerve. In 
our cultures, Schwann cells were iden- 
tified by their characteristic bipolar 
spindle shape, a criterion also utilized 
by others." The light microscopic 
appearance of human Schwann cells 
cultured in this manner was identical 
to that described originally by Murray 
and Stout*' in cultures of normal 
nerve and peripheral nerve tumors. 
The Schwann cells of our cultures also 
occasionally formed palisade-like ar- 
rangements typical of Schwann cells 
in acoustic neuromas or cultures of 
them.** An advantage of our tech- 
nique is that the amount of non- 
Schwann cells is markedly reduced by 
mechanical reexplantation and not by 
the influence of cytotoxic agents. This 
is an important aspect, especially 
when diseased. Schwann cells are 
grown and one is seeking abnormali- 
ties intrinsic to the Schwann cell, or 
abnormal responses to specific exoge- 
nous agents. Techniques described 
previously for obtaining pure 
Schwann cell cultures from dorsal root 
ganglia of embryonic rats and from 
sciatic nerves of newborn rats were 
reported to be fruitful,*"° but were 
partially based on cytotoxins intro- 
duced to the culture medium. Since 
those toxins are known to have an 
influence on the function of the 
Schwann cells in vivo,” it is desirable 
to avoid their possible effect on cul- 
tured Schwann cells. Another advan- 
tage of our technique is that it does 
not involve dissociation by a proteolyt- 
ic enzyme, the effect of which would 
have to be taken into consideration 
when membrane abnormalities of 
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Schwann cells would be sought, since 
it has been reported that several tryp- 
sinizations affect cultured Schwann 
cells.'^ Our technique, utilizing several 
reexplantations, enabled us to achieve 
massive Schwann-cell growth, produc- 
ing enough tissue for performing his- 
tochemical, ultrastructural, eytochem- 
ical, and biochemical studies on sister 
cultures. 

In normal ontogeny, Schwann cells 
are derived from the neural crest. 
They have a migratory phase and a 
myelinatory phase, as evident in 
developing rat nerves.” Schwann cells 
in their migratory phase are long and 
bipolar, with an organellar composi- 
tion rich in microfilaments and lack- 
ing an external besement membrane 
and infolded myelin membranes. 
When Schwann cells choose their final 
settling place on the neuronal axons 
they begin their myelinatory phase. 
This phase has an initial axon-envel- 
oping subphase and then a longer 
myelin-augmentation subphase. In 
the myelinating phase, the Schwann 
cell reduces its number of actin-like 
microfilaments, which presumably 
were its organelles of motility (V. 
Askanas, MD, PhD, W. K. Engel, MD, 
and W. Odenwald, MS, unpublished 
observations, Feb 22, 1979). Schwann 
cells seem ready to myelinate, if and 
when they find an axon giving the 
proper molecular message (still of 
unknown chemical composition). Pre- 
sumably, the axons destined to be 
larger and to become myelinated give 
that message and the smaller ones 
destined to remain unmyelinated do 
not, because all axons are enveloped in 
Schwann cell cytoplasm. In culture, all 
of the Schwann cells are in the migra- 
tory phase (based on morphologic cri- 
teria), probably because there is no 
living neuronal axon to stimulate con- 
version to the myelinatory phase. 

Ultrastructural properties of the 
cultured Schwann cells indicated they 
were in the migratory phase. They 
somewhat resembled Schwann cells of 
the nerves that underwent biopsy 
except for their lack of a basement 
membrane and myelin sheaths and 
their greater amount of actin-like 
microfilaments and microtubules. 
They more closely resembled Schwann 
cells of developing rat nerves?*?* and 
were nearly identical to rat Schwann 
cells in culture.” The role of the char- 
acteristie focal, thickened invagina- 
tions of the plasmalemma of the cul- 
tured human Schwann eells is yet un- 
known. They are like ones evident in 
developing rat nerve and rat Schwann 
cells in culture (V. Askanas, MD, PhD, 
W. K. Engel, MD, and W. Odenwald, 


MS, | unpublished ^ observations). 
Stronger Con A and lanthanum bind- 
ing to those areas in the eultured 
human Schwann cells suggests that 
they have additional and/or some- 
what different membrane properties 
compared with the rest of the 
Schwann cell plasmalemma. There are 
two possible explanations of the focal 
thickened invaginations. One is that 
they represent sites of macromole- 
cule-binding receptors that are in the 
process of invaginating to become 
coated vescicles for delivering their 
macromolecules to lysosomes and oth- 
er subcellular structures.” Another is 
that they are foci of desmosome-like 
material" which, being unused with 
the absence of myelination, are invag- 
inated and the material is destroyed 
or recycled. In the normal mature 
myelinated nerve fiber, desmosome- 
like material occurs in the region 
where the axon is first invaginated 
into the Schwann cell cytoplasm. 
There, the apposed sites of the 
Schwann cell plasmalemma are thick- 
ened to form a desmosome-like struc- 
ture on the inner mesaxon. The same 
desmosome-like structure also oecurs 
on the outer mesaxon in the position 
of the outermost apposition of the two 
layers of Schwann cell plasmalemma. 

Histochemical studies showed that 
the cytoplasm of migrating Schwann 
cells, especially in contrast to the 
fibroblast-like cells, were high in oxi- 
dative enzymes, particularly in cer- 
tain ones (Table), and low in glycogen 
(PAS-positive material removable by 
diastase), phosphorylase, and alkaline 
phosphatase levels. By comparison 
with the epithelial-like cells, the 
Schwann cells were high in Sudan- 
black-positive oil-red-O-negative ma- 
terial, ie, nontriglyceride lipids, prob- 
ably phospholipids, which may be ten- 
tatively made precursors of myelin. 
The physiologic role of the enzyme 
demonstrated with the nonspecific 
esterase reaction is not known. Possi- 
bly it is related to the myelinatory 
potential of Schwann cells. Calcium 
was not detectable in living cells, but 
was present in abnormal Schwann 
cells (as it is an abnormal skeletal 
muscle cells). The histochemical ac- 
tivities of cultured Schwann cell cyto- 
plasm were like those of the channels 
of amyelinic cytoplasm of mature 
Schwann cells'^ (and unpublished 
observations, W. K. Engel, MD, V. 
Askanas, MD, PhD, Jan 1, 1979). Cui- 
tured fibroblast activities were like 
those of perineurium cells except for 
high alkaline phosphatase activity 
(which is high in active but not in 
resting fibroblasts, of muscle?) (and 
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unpublishee observations, W. K. En- 
gel. MD. V. Askanas, MD, PhD, July 4, 
1979). Tae r:stochemical studies of the 
eulturec human Schwann cells suggest 
the following: (1) a reliance on oxida- 
tive metabelism rather than on glyco- 
gerolysis r adenosine triphosphate 
gereratien; (2) an active peroxide pro- 


- duction wits high endogenous peroxi- 


dase; and £) synthesis of nontrigly- 
cer de lipids as potential precursors of 
myelin. The studies also indicate enzy- 
matic activ ties one might try to poi- 
son, such as the glycogenolytic reac- 
tioms and alkaline phosphatase, if 
attempting to selectively kill fibro- 
blast-like sells. 

Knowledge of the histochemical and 
electron microseopic characteristics of 
culturec nerma! human Schwann cells 
is necessary when seeking abnormali- 
ties of tured diseased Schwann 
cells. In studying Schwann cells from 
dysschwannian neuropathies, bio- 
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chemical, morphologie, or growth ab- 
normalities caused by a metabolic 
defect intrinsic to the Schwann cell 
should be reincarnated in cultured 
Schwann cells, thereby providing liv- 
ing Schwann cells free of neuronal 
elements for further studies. Abnor- 
malities expressed in culture might 
provide clues to the pathogenesis and 
treatment. In some Schwann cell dis- 
orders, it is possible that details of the 
defect might become more clearly evi- 
dent in cultured Schwann cells, as has 
been demonstrated in some muscle- 
cell diseases,» and in one human 
Schwann cell disorder.?^* In other 
human Schwann cell disorders, a sus- 
ceptibility of Schwann cell to detri- 
mental exogenous or endogenous se- 
rum- or CSF-borne substances and/or 
cells (eg, T-lymphocytes) might be 
demonstrable in culture. 

Until now, discussion of whether 
the Schwann cell or the neuron is 
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Wernicke’s Encephalopathy in Patients 
With Tumors of the Lymphoid-Hemopoietic Systems 


Jacques L. De Reuck, MD; Guido J. Sieben, MD; Marleen R. Sieben-Praet, MD; 
Placide Ngendahayo, MD; Walter J. P. De Coster, PhD; Henri M. Vander Eecken, MD 


è In three treated patients with a gener- 
alized invasion by a tumor of the 
lymphoid-hemopoietic systems, the neu- 
ropathologic findings were consistent 
with Wernicke’s encephalopathy. The 
clinical picture was atypical, but thiamine 
deficiency by severe malabsorption was 
the probable cause of this neurologic 
complication. It is postulated that the 
chronic form of Wernicke’s encephalopa- 
thy must occur more frequently than 
previously shown in treated and long- 
standing cases of such kinds of tumors. 

(Arch Neurol 37:338-341, 1980) 


W ernicke's encephalopathy is a 

well-known complication of se- 
vere chronic alcoholism and malnutri- 
tion in which the central role of thia- 
mine deficiency has clearly been 
proved.' An increasing number of 
other disorders can also be associated 
with Wernicke's encephalopathy, in- 
cluding severe hepatic impairment, 
carcinomatosis of the upper digestive 
tract, disseminated tuberculosis,’ pro- 
longed vomiting during pregnancy; 
inadequate parenteral nutrition of 
comatose’ and surgical patients,’ long- 
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term hemodialysis,“ and uremia.’ 
Thiamine deficiency leading to Wer- 
nicke’s encephalopathy has also been 
more frequently recognized in infan- 
cy.*" However, in a small number of 
cases, chiefly in women older than 75, 
no predisposing organic disorders 
have been demonstrated. We report 
the neuropathologic findings compati- 
ble with Wernicke's encephalopathy 
found in treated patients with dissem- 
inated tumors of the lymphoid-hemo- 
poietic systems. 


METHODS 


Three patients with Wernicke's encepha- 
lopathy associated with malignant blood 
cell disease were subjected to a detailed 
clinicopathologic study. In each case, a 
complete necropsy had been performed. 
The brains were fixed in a 4% formalde- 
hyde solution, and following the gross 
pathologic examination,  paraffin-em- 
bedded sections of the brain were stained 
for microscopic examination with hema- 
toxylin-eosin, cresyl violet, luxol fast blue, 
phosphotungstic acid hematoxylin, Holz- 
er’s method for glial fibers, and Heiden- 
hain-Woelcke’s method for myelin. 


REPORT OF CASES 


Case 1.—A 10-year-old girl was admitted 
to a local hospital because of nasal catarrh 
and bleeding for three days. Mild fever and 


increasing fatigue had been present for — 


one year. On admission, the child was pale. 
Small submandibular lymph nodes and 
moderate ronchi in both lungs were found. 


The liver and spleen were not enlarged. 
The peripheral blood analyses revealed a 
severe anemia (RBC count, 1,700/cu mm) 
with thrombocytopenia (68,000/cu mm), 
and a moderate leukocytesis (9,000/cu mm) 
with a large number of leukoblasts. In bone 
marrow, a few undifferentiated malignant 
blood cells were found. Blood transfusions, 
steroids, and vincristine were given intra- 
venously. The patient was transferred to 
the university hospital one month later 
because of persistent nasal hemorrhage 
and a progressive enlargement of the liver 
and spleen. There was still a severe ane- 
mia, and 40% undifferentiatec blasts were 
found in bone marrow. Neurclogic exami- 
nation results and the optic fundi were 
normal. An EEG showed diffuse slowing 
and disorganization. No hematologic re- 
mission was obtained, although the patient 
received vincristine and dannorubicin dur- 
ing the next month. The gir! was subse- 
quently treated with mercaptopurine, as- 
paraginase, cytarabine, and methotrexate, 
which caused only a transient depression of 
the blastic invasion. 

Six months following admission, she 
experienced persistent fever, hemateme- 
sis, and melena. Fresh blood was given. 

One month later, she became more and 
more stuporous and died. No focal neuro- 
logic deficits or ocular disturbances had 
appeared. No vitamin B had been given 
during hospitalization. The gross patholog- 
ie findings in this cacheetic girl consisted 
of many ecchymoses and petechiae in the 
skin, small gastrointestinal bleedings, en- 
larged lymph nodes, hepatosplenomegaly, 
and pulmonary edema. The microscopic 
examination revealed invasion of bone 
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Fig 1.—Left, Corcnal e&ctions of basal ganglia at level of infundibulum. Right, Section of 
the mamillany bodies (case 1). Note small petechiae near columns of fornix and in right 


mamillary body (arroves). 





Fig 2.—Severe neurona loss in mamillary body of patient 1 with pyknosis of remaining 
nerve ceils anc intense gliosis. Perivascular space is enlarged and filled with lytic RBCs 
(hematox"lin-eosir- oricinal magnification x 256). 


marrow, Lymph ncdes, renal hilus, skin, 
liver, and spleen bz feukemic myeloid cells. 
Fatty infiltration «f te liver, mainly 
around the centmiebula- veins, was ob- 
served. 

The fresh braim weigned 1,360 g. The 
dura, dural sinuses, -he external surface of 
the cerebral hemismmeres and the arteries 
at the base of the brain showed no abnor- 
malities. Coronal ssetiors disclosed small 
petechiae in the co!:-mns of the fornix and 
in the marrillary bodies @ig 1). The other 
hemispheri- structuses were unremarkable 
and the ventricular s-stem was not 
enlarged. Forizonta. sectaons of the brain- 
stem and cerebellurr showed small hemor- 
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rhagic lesions in the floor of the fourth 
ventricle and in the intermediolateral parts 
of the upper medulla oblongata. There was 
no folial atrophy of the cerebellum. 

On microscopic examination, the most 
affected areas were (in decreasing impor- 
tance) the mamillary bodies, the dorsome- 
dial nuclei of the hypothalami, the peri- 
aqueductal gray matter, the superior and 
inferior colliculi, the floor of the fourth 
ventricle in the low pons, the medulla 
oblongata, and the medial dorsal nuclei of 
the thalami. The medial and lateral mamil- 
lary nuclei were severely depleted of 
neurons, the remaining ones being pyknot- 
ic or eosinophilic. There was also a severe 





Fig 3.—Coronal section of right thalamus 
in patient 2. Sharply demarcated zone of 
hemorrhagic necrcsis is present in inferior 
part of medial. dorsal nucleus (phospho- 
tungstic acid hematoxylin, original magni- 
fication x 12). 


loss of myelinated fibers and an increase of 
fibrillary astrocytes. Microgliacytes and 
macrophages were absent. The blood 
vessels were prominent, with discrete peri- 
vascular hemorrhages (Fig 2). The lumen 
of several vessels was filled with a large 
number of leukemie cells. The same histo- 
pathologic changes were observed to a vari- 
able degree in the other periventricular 
structures. Intense gliosis was present in 
the superior and inferior colliculi. The 
superior vestibular nuclei were the most 
affected areas in the pons. In the section 
through the medulla oblongata, near the 
caudal end of the olive, the perivascular 
space of some periventricular vessels was 
invaded by myeloid cells. The cerebellar 
cortex, the dentate nuclei, the hippocampi, 
and sections of the cerebral cortex showed 
no significant alterations. 

Case 2.—A 12-year-old girl was admitted 
to the university hospital because of a 
temperature of 39 *C and a deep cough. 
The prior history included repeated epi- 
sodes of fever, fatigue, and migratory 
arthralgia for nine months. On admission, 
a chest roentgenogram showed several 
enlarged mediastinal lymph nodes. A 
lymph node biopsy specimen showed nodu- 
lar sclerosing Hodgkin's lymphoma. The 
patient was treated with mediastinal irra- 
diation and with vinblastine, 7 mg intrave- 
nously a week for six weeks; at this time, it 
was discontinued because of severe leuko- 
penia. The neurologic examination results 
at that time were normal. The patient was 
discharged from the hospital after three 
months. 

Except for increasing anorexia and 
emaciation, her physical state remained 
stable for two years. The patient was then 
readmitted to the hospital with complaints 
of abdominal and back pain. Enlarged 
spleen and liver were found. Lymphangi- 
ography revealed several tumoral lymph 
nodes around the aorta and ovaries. The 
patient underwent irradiation of the abdo- 
men and was treated weekly with cyclo- 
phosphamide, 200 mg intravenously, and 
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Fig 4.—Horizontal section through mesen- 
cephalon in patient 2. Several small peri- 
vascular hemorrhages are observed near 
ventricular wall. There is proliferation of 
astroglialcells. Medial longitudinal fascicu- 
li (bottom) are well preserved (phospho- 
tungstic acid hematoxylin, original magni- 
fication x 64). 


daily with levamisole, 90 mg. She was 
discharged after 2% months, but was read- 
mitted 15 days later because of repeated 
vomiting, anorexia, and diarrhea. She was 
treated with chloramphenicol and kanamy- 
ein. Vincristine, 1 mg, was also given intra- 
venously every week, and 40 mg predniso- 
lone therapy was added. Results of the 
neurologic examination were still normal. 
On the 43rd hospital day, the patient expe- 
rienced severe jaundice and purpura. She 
received fresh blood. She became increas- 
ingly stuporous, without other clear evi- 
dence of a central neurologic disorder. On 
the 53rd hospital day, she experienced a 
period of Cheyne-Stokes breathing and 
died. No vitamin B had been given to this 
patient during her course of disease. The 
gross postmortem examination showed a 
eachectic girl with bronchopneumonia, 
many enlarged and firm mediastinal and 
abdominal lymph nodes, and hepatospleno- 
megaly. The histologic examination 
showed invasion of lymph nodes and spleen 
by Hodgkin’s lymphoma. There was a mild 
fatty infiltration around the centrilobular 
veins of the liver. 

The fresh brain weighed 1,200 g. The 
external examination results were normal. 
Coronal sections of the cerebral hemi- 
spheres displayed several small necrotic 
and hemorrhagic lesions in the medial 
dorsal nuclei of the thalamus on both sides. 
The mamillary bodies were well developed. 
There was no cortical atrophy and the 
ventricular system was not enlarged. On 
horizontal sections of brainstem and cere- 
bellum, numerous small hemorrhages were 
observed in the periaqueductal gray mat- 
ter and in the floor of the fourth ventri- 
cle. 

On histologic examination, sharply de- 
marcated zones of tissue necrosis were 
found in the medial dorsal nuclei of the 
thalami (Fig 3). Important hemorrhages 
surrounded prominent small vessels with 
endothelial proliferation and fragmented 
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Fig 5.—Horizontal sections of brainstem and cerebellum in patient 3. Small hemorrhages 
are seen near aqueduct and walls of the fourth ventricle (arrows). 





Fig 6.—Horizonta! section of mesencepha- 
lon in patient 3. Several periventricular 
hemorrhages are present in periaqueduc- 
tal region. Nucieus of oculomotor nerve 
shows chromatolytic and pyknotic neu- 
rons (arrow). Medial longitudinal fascicu- 
lus (bottom) is mildly demyelinated (Hei- 
denhain-Woelcke method, original magni- 
fication x 64). 


basement membranes. The  neuropile 
showed an irregular spongiform looseness 
with occasional pyknotic nerve cells. Nu- 
merous astrocytes and a few pleomorphic 
microgliacytes were present. The same 
type of lesions was observed in the peri- 
aqueductal gray matter and along the 
ventricular wall of the pons (Fig 4). The 
mamillary bodies were only mildly af- 
fected. No obvious gliosis or neuronal loss 
were seen, and no hemorrhages were 
found. The hippocampi and the cerebral 
and cerebellar cortex were unremarkable. 

Case 3.—A 31-year-old woman was 
admitted to the university hospital because 
of malaise, fever, and abdominal swelling. 
No history of alcohol abuse was noted. 
Examination revealed an enormous spleno- 
megaly, and on roentgenograms of the 
gastrointestinal tract a tumor of the upper 
pole of the stomach was discovered. The 
blood analyses showed an increased num- 
ber of lymphoeytes. A mild increase of 
megakaryocytes was observed in bone 
marrow only. Laparotomy was performed, 


and a 2,210-g spleen was removed. The 
histologic examination revealed a nodular 
centroblastic-centroeytic lymphoma. The 
patient was treated with cyclophospha- 
mide, vincristine, and prednisolone. She 
was discharged two months later. 

The further evolution was characterized 
by complaints of paresthesias in the legs, 
anorexia, gastralgia, anc dysphagia. Sev- 
eral enlarged retroauricular, submandibu- 
lar, and axillary lymph nodes developed. 
She was readmitted for a short time one 
year following the first observation be- 
cause of a high temperature. An infraum- 
bilical mass was detected. Except for 
absent tendon refiexes in the legs, the 
neurologic examination results were nor- 
mal. 

She was admitted two months later 
because of relapsing fever and severe pain 
in the left hypochondrium and lower chest 
wall. A retrosternal lymphoma was found. 
She experienced sepsis with relapsing 
fever, hemolytic jaundice, pancreatitis, 
hematuria, and electrolyte disturbances, A 
blood culture grew a diphtheroid bacillus. 
The patient became increasingly stuporous 
from the 15th hospital day on, without 
focal neurologic signs. She died on the 30th 
day after admission. During the last hospi- 
talization, she received a diet of 2,500 keal 
with 1.5 mg of thiamine daily. 

The gross pathologic findings in this 
woman were truncal obesity, moon face, 
numerous ecchymeses and petechiae in the 
skin, several swollen lymph nodes, and 
hepatomegaly. Enlarged lymph nodes com- 
pressed the stomach, pancreas, bile ducts 
and gallbladder. The immediate cause of 
death was massive gastrointestinal bleed- 
ing due to rupture of esophageal varices. 

The microscopic examination showed 
invasion of most lymph nodes and of the 
liver by a centroblastic-centrocytic lympho- 
ma. In addition, mild fatty infiltration 
around the centrilobular veins of the liver 
was observed. 

The fresh brain weighed 1,260 g, and the 
external examination showed a moderate 
opacity and thickening of the leptome- 
ninges over the cenvex surface of the cere- 
bral hemispheres. The dura, dural sinuses, 
and the arteries at the base of the brain 
had a normal appearance. Coronal sections 
showed several small hemorrhages in the 
infundibular region of the hypothalami, 
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nezr the columns of the fornix and in the 
medialinfer or part of the pulvinar on both 
sides. The mamillaery bodies had a normal 
corsistency and size. The remaining struc- 
tures were urremarkable. Horizontal sec- 
tious of »raimstem and cerebellum revealed 
petechme in the periaqueductal region of 
the mesence»halor and in the floor of the 
fourth ventric e at the level of the pons and 
the medulla »blongata (Fig 5). 

Cn mierossepic examination, fibrosis of 
the leptomeminges was observed. The main 
lesions were presen: around the aqueduct 
anc in the “oor cf the fourth ventricle. 
Capillary hyperplasia with many perivas- 
euler hemorrhages were frequently ob- 
serred. The neurenal loss was variable 
from one brainstem nucleus to another. 
Maay nerve cells showed chromatolysis. 
The mest affected nuclei, lying near the 
epeidyma, were the nuclei of the oculomo- 
šor, abeucent. ane hypoglossal nerves and 
the dorsal motor nucleus of the vagal 
nerve. A milc demvelination of the medial 
longitudinal fasciculi was also present. 
Pro iferation of astrocytes was prominent, 
butmo merease im microgliacytes was seen 
Wig 6). The sastantia nigra and the infe- 
mor oliczry nucdei also showed a mild 
neurons! lossin the periventricular part of 
the medial dorsal. pulvinar, and anterior 
auci © the thalamus, the paraventricular 
nucki of the hypothalami and of the 
subthalamic muclei, severe neuronal degen- 
eration and less with moderate gliosis and 
amal periventricular hemorrhages were 
present. The —amilary bodies were mildly 
affeeted The cereoral and cerebellar 
cortex were unremarkable. 


COMMENT 


The neurcpathelogic changes in 
these -hree patents are by their 


mic~oseapic appearance and by the 
lecatior of the lesions characteristic of 


Wernicxe's ercepaalopathy.' Only one 
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similar case report, namely of a child 
suffering from an acute lymphocytic 
leukemia and Wernicke’s encephalop- 
athy, was found on review of the 
literature. As this patient was suc- 
cessfully treated with thiamine, no 
pathologic corroboration is available. 
So the reported cases are (as far as we 
know) the first clinicopathologic dem- 
onstrations of the possibility of this 
kind of cerebral disorder in patients 
with tumors of the lymphoid-hemo- 
poietic systems. ` 

The possibility of Wernicke’s en- 
cephalopathy was evoked on the gross 
examination of the brain by the pres- 
ence of petechiae in the regions adja- 
cent to the third and fourth ventricles, 
and around the aqueduct. Microscopi- 
cally, the lesions indicate a chronic 
disease state, although the numerous 
hemorrhages and the acute changes in 
the nerve cells point to a sudden exa- 
cerbation before death. This corre- 
lates well with increasing stupor, 
occurring respectively 3, 10, and 15 
days before death in our patients. 

Although ocular signs, and particu- 
larly a fine horizontal nystagmus, 
were sought in the terminal stage of 
the illness, stupor was the only symp- 
tom of Wernicke’s encephalopathy in 
the present cases. This feature is 
reported mainly in the chronic 
forms.'*?? Treatment by the cytostatic 
drugs as etiologic factor in the 
presented cases can be rejected. 
Except for fluorouracil, which can 
cause cerebellar dysfunction by de- 
pression of the Kreb’s cycle,*5 the 
other cytotoxic drugs are not known 
to produce Wernicke's disease." None 
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A Second Case 


Robert S. April, MD, Margaret Han, MA 


* A persistent nonfluent aphasia follow- 
ing a right cerebral infarction developed 


in a 74-year-old right-handed Chinese 


man. Computerized axial tomography 
localized the lesion in the right frontal 
lobe. This case is similar to a previously 
reported one, also with crossed aphasia 
in a bilingual and dextral Chinese person. 
Despite these two independent observa- 
tions and in spite of the fact that unusual 
cerebral organization might be related to 
early learning of a nonalphabetic (ideo- 
graphic) language, preliminary sampling 
has failed to demonstrate a greater inci- 
dence of crossed aphasia in two separate 
Chinese populations. 
(Arch Neurol 37:342-346, 1980) 


Ą Single case of crossed aphasia in a 
right-handed bilingual Chinese 
person has been reported. We de- 
scribe a second, similar patient. 
Crossed aphasia in right-handed 
persons is rare. There are few reports 
of aphasia in Chinese patients.'? 
Therefore, the cases of crossed apha- 
sia in Chinese persons merit special 
study. A possible relationship has 
been suggested between learning to 
read and write a nonalphabetic lan- 
guage and the development of unusual 
cerebral organization, a factor that 
might contribute to this presenta- 
tion. 


REPORT OF A CASE 


A 74-year-old right-handed Chinese man 
worked as a bookkeeper in a Chinese 
restaurant in New York City. Born in 
China, he received six years of education in 
the Cantonese dialect. He learned English 
after emigrating to the United States at 
age 20. Although he wrote and spoke 
Chinese at work and home, he was also able 
to read and write English before the pres- 
ent illness. His son stated that the patient 
never wrote grammatically perfect En- 
glish. 

Medical history included treated hypo- 
thyroidism, adult-onset diabetes mellitus, 
and thalassemia minor (low a;-hemoglobin 
level). There was no history of loss of 
consciousness, focal neurologic signs, car- 
re EES. SETURL Care ae TS Dis NY QD 
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diac failure, or psychiatric illness. 

The patient lived with his wife, who 
speaks, reads, and writes Chinese exclu- 
sively. The sons, educated in the United 
States, speak English to each other but 
Chinese to their parents. 

On March 26, 1978, the patient suffered 
transient loss of consciousness with residu- 
al left hemiparesis and inability to speak. 
The first detailed language examination 
was performed in another hospital. 

After the patient was transferred to St 
Vincent’s Hospital, New York, one of us 
(R.S.A.) examined him for the first time on 
April 22, 1978, approximately one month 
after onset. 

Neurologic Examination.-The patient 
was alert, cooperative, bradykinetie, and 
mute. There was left hemiparesis, includ- 
ing the face, without hyper-reflexia or 
Babinski's sign. Knee and ankle. tendon 
reflexes were absent with reinforcement. 
Confrontation did not reveal visual field 
loss. The range of gaze movements to the 
left was less complete than to the right. 
Face-hand test showed extinction on the 
left hand when the right side of the face 
was touched simultaneously. Oral move- 
ments were slow, but there was no atrophy 
of the tongue. Results of the general phys- 
ical examination were normal except for 
the presence of a grade 3/6 aortic systolic 
ejection murmur that radiated to the 
neck. 

Laboratory Studies.—Complete blood cell 
count, urinalysis, and blood chemistry 
study results were rormal except for a 
decreased level of tetraiodothyroxine, ele- 
vated levels of thyroid-stimulating hor- 
mone, and hyperglycemia. Primary hypo- 
thyroidism was treated with exogenous 
thyroid hormone; diabetes mellitus was 
treated with diet. Chest and skull roent- 


genograms were normal. An ECG showed 


an old anterior infarction pattern. Dy- 
namic radioisotope brain scan revealed 
decreased perfusion on the right, and a 
static scan showed an area of increased 
uptake in the right frontotemporal region. 
À pure-tone audiogram demonstrated nor- 
mal thresholds for tones in the speech 
frequency range. A computerized axial 
tomogram (CT) sean indicated hemor- 
rhagic infarction in the right frontotempo- 
ral region. Two months later, a single 
hypodense zone in the same location (Fig 1) 
was interpreted as cystic encephalomalacia 
in the distribution of a branch of the right 
middle cerebral artery. Mild cerebral atro- 
phy was present. The computerized densi- 
ties of the left cerebral hemisphere, posi- 
tion of midline structures, and shape of left 
lateral ventricle were normal. 
EEG.—There was slow activity to 1.5 Hz 
in right frontotemporal leads. The a 
rhythm was less well organized on right 
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than left, where it was normal and aver- 
aged 10.0 Hz. No abnormality was recorded 
from left sealp leads. 

First Hospital Admission.—The initial ex- 
amination at St Vincent's Hospital re- 
vealed mutism. Tongue and lip movements 
were slow but correct. The patient commu- 
nicated by head-nodding ard gesturing 
with his right hand. 

Verbal comprehension was relatively 
preserved. He followed three-step com- 
mands correctly. 

He indicated objects, colors, body parts, 
and pictures on verbal instruction. Some 
right-left disorientation was observed. 
Reading comprehension was intact for 
simple statements. 

Copying numbers, geometric figures, 
and Greek letters was unimpaired. He 
drew a clock and set the hands correctly to 
instruction. Writing single words and 
simple sentences was grossly preserved. 
Penmanship was cursive and unimpaired 
with the unaffected right hand. 

Written arithmetic was faulty. He made 
errors in multiplication but could do simple 
addition and subtraction usually without 
error. 

Completion of simple phrases included 
writing "butter" for "bread" and___”: 


“pepper” for "salt and. — "5 and "cheese" 
for "ham and. . ". He could not complete 
“a cup of ___”; “a slice of ^ "or “knife 
and — ", 


These and other speech-language tests 
were administered in Chinese. No signifi- 
cant difference from the English perform- 
ance was observed. That is, he had fluent, 
cursive penmanship in Chinese, but also 
made errors in reading and writing. There 
were no spontaneous or provoked speech 
utterances in Chinese. 

A questionnaire for hand preference was 
adapted from the one used by Hécaen. The 
son stated that his father was right-handed 
for each of the 22 tasks. The children were 
also right-handed. There was no history of 
left-handedness in the family. 

Standard neuropsychologic tests were 
administered 5% weeks after onset. Re- 
sults are summarized in the Table. The 
language subtests of the Wechsler Adult 
Intelligence Scale (WAIS) could not be 
administered because of mutism. Hence, 
scores are given from the performance 
subtests alone. The score of 28 on the 
Raven’s Coloured Progressive Matrices is 
in a high range for aphasic subjects.‘ 

The patient was observed and tested 
repeatedly in the hospital for 56 days. He 
had daily speech therapy. Seven weeks 
after onset of the present illness, he began 
to make verbal utterances. These were 
phonemes or single words. Later, phrases 
were produced. There was phonatory 
dysfunction; the voice was breathy and low 
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in volume. Initiation of phonation was 
dificuk The voise emerged seconds after 
a few straised whispers and was unsus- 
tained. Verbal p»oduction in Chinese and 
Enzlis® was simiar—namely, a few words 
with hesitation and perseveration. Verbal 
coraprehensen remained superior to verbal 
expression. “he cinical picture observed at 
the time of discharge was nonfluent (Bro- 
ca) apkesia with =ft hemiplegia. It did not 
change qualitatively during the subse- 
quent Svo montis. 

Second Hospital Admission.—Six months 
aftr the strəke, the patient suddenly expe- 
rieacec status emlepticus. Postictal neuro- 
log c examicatieci showed complete left 
heniplegia, left hemispatial inattention, 
anc mixed aphasia with mutism. The 


premorfid status of nonfluent (Broca) 


apkasi- wita mid ‘eft hemiparesis grad- 
ual y reememzed «uring seven days of anti- 
comvulsant herapy. A repeated CT scan 
showed unchanged findings. It did not 
demonstrate a new lesion or extension of 
the orisinal sne ia tae right cerebral hemi- 
sphere: He was dzseharged on Nov 23, 1978, 
after succesful -reatment with anticon- 
vulsants. 

Subsequem Apimsia Status.—Spontaneous 
English conversa-ion was fragmented and 
consisted of ene- and two-word responses, 
gereraly "es" or “no.” He shook or 
nocdec his F»ad = questions. Spontaneous 
Chinese conversa- ion was less fragmented. 
For example, when asked about daily oral 
fluid imtake he said ir Chinese, "They 
would sot zive me.” He rarely spoke 
complese Chaines» sentences and often 
terminated his statements with "Don't 
remener.” 

Ee rmiicated samed objects and body 
parts correc Ty. Eight-left orientation was 
normal He follewed one-step but made 
errers tor ~wo-step commands. Gesture 
minickmg was preserved. 

Speezal Chinese tests were administered 
by one of us (M.H.). Where possible, the 
Boston Diagnostx Aphasia Examination 
(BPAE) was tramsiated into Cantonese. A 
z-seore 5rofme is Illustrated in Fig 2. The 
patents scores on subtests were as 
folbws 


Auxlitory resogn=ion 
@ecegnition of letters 
mitted) 

Compr-hensson cf complex 4/6 
mate"ial 


48/66 


Body part ic entidcztion 13/20 
Resporsive naming 6/30 
Visual eonf»ontacion nam- 15/105 
ing 
Body part rsmirz 0 
Amma naming 2 
Ward repet-ion 8/8 
Sertenre resetition 3/10 
Wcrd-moetur: matching 9/10 
Auromtic speech All correct 
Semtenre comprenension 3/10 


Tne cookie the*t picture subtest of the 
BDAE was eescr*bed in Chinese as "Fall 
down. Wate: rar over. He wants to eat 
cookie.” 

The first four sections cf the Token Test? 
wer» teanslated into Chinese and the 
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Fig 1.—Computerized tomograms, without contrast enhancement, showing encephalo- 
malacia of right cerebral hemisphere in distribution of branch of middle cerebral artery. 
No lesion is seen in left cerebral hemisphere. 





Neuropsychologic Test Scores 
























5% wk 33 wk 34 wk 35 wk 39 wk 
After After After After After 
Onset Onset Onset Onset Onset 
WAIS (raw score)* 
Digit symbol 0 
Picture completion 3 R4 Sar a es 
Block design 4 D Us zs "a T 
Picture assembly 0 
Object assembly 3 


Performance intelligence quotient 74 
Benton Test of Visual Retention (part A) 2/23 
Wepman Auditory Discrimination Test X25 
Raven's Coloured Progressive Matrices 28 
Color-naming 
Color recognition 
Match stick design copying (BDAE)t 
Finger-tapping 










Y>8 







*WAIS, Wechsler Adult Intelligence Scale. 
{Cannot be scored. Performance duration in excess of time limit. 
IBDAE, Boston Diagnostic Aphasia Examination. 
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NAME: 


SEVERITY RATING 


FLUENCY 


AUDITORY 
COMPREH. 


NAMING 


ORAL READING 


REPETITION 


PARAPHASIA 


AUTOM. SPEECH 


READING 
COMPREH. 


WRITING 


MUSIC 


PARIE TAL 


Z-SCORE PROFILE OF APHASIA SUBSCORES 


DATE OF EXAM: 











“2.5 2 "1 o +l 2 +25 
[ 
0 l 2 | 3 4 5 

| 
| 

Artic, Rating I 2 3 4 * 6 7 

Phrase Length l 2 3 4 $ 6 T 

Verbal Agility ie 2 4 6 : 10 2 i4 
T 

Word Discrimin. iS 20 25 30 35 40 4 50 T 60 65 7072 

Body Part I dent. 5 | | i5 20 

Commonds o 5 10 be 

Complex Material [^] 2 4 6 8 10 12 


Tae 










Io 15 | 20 25 30 
35 45 55 | 65 75 85 95 105 


Responsive Naming o 
Confront. Naming 5 
Animal Naming 8 

Body Part Naming 10 15 20 25 30 





Word Reading 0 5 10 Gas 
Oral Sentence [^] 2 4 





| 
| 
| 
| 
Repetition (wds.) [^] 2 4 6 


| 

Hi Prob. o 2 4 6 8 
Lo Prob. o 2 | 
| 





Literal [*] 2 4 6 8 10 12 i4 16 
Verbal O0. DE 6 8 io 2 4 6 i8 20 22 24 
Extende d 0 2 4 6 8 10 12 (4 16 


Neolog. e TR- 4 6 8 10 12 
| 
| 
I 





Autom. Sequences 0 2 a | 
Reciting [n] P 2 
| 





Symbol Discrim. 4 6 8 
Word Recog. 2 4 6 
Compr. Oral Spell 0- 2 4 6 8 


Wd. Picture Match o 2 E) 6 | 10 

Read. Sent. Parag. o 2 4 6 8 'o 
Mechanics 0 I 2 | 3 

Serial Writing O S © IS 20 25 30 35 40 447 

Primer. Dict. 0 2 4 6 8 io 12 145 

Writ. Confront. Naming o 2 4 6 8 Ic 


Spelling To Dict. fe] 3 | 

Sentences To Dict. 0 £ (09 6 8 10 12 
| 
| 





Narrative Writ. o l 





Singing i" | " 2 


Rhythm o 1! Ò 


Drowing to Command l 3 5 7! S H B 
Stick Memory I 3 5 7I 9 ul I3 14 
Total Fingers 40 60 80 100 | 120 i40 152 

Right -Left o 2 4 6 ^ io | d 4 6 

Arithmetic is] 4 8 i2 
Clock Setting | 2 3-49 Bo 

3 Dim. Blocks Q^ *".4-9..4 9 








o — 


-25 =2 -| o +1 +2 +25 


Fig 2.—Boston Diagnostic Aphasia Examination translated into Chinese; Z-score profile 
of aphasia subscores (Fig 2 from Goodglass H, Kaplan E: The Assessment of Aphasia 
and Related Disorders. Philadelphia, Lea & Febiger Publishers, 1972, p 13). 
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fallowmg scores were recorded: part 1, 
6/10; part 2 6716; part 3, 4/10; part 4, 
3/10. 
The patient could read and comprehend 
simple Chimese sentences, but failed to 
comprehen compex ideational material 
such æ a newspaper caption. He was able 
to idemtify he type of business repre- 
seated n newspaper advertisements. Since 
his stmexe, be had lost interest in reading 
both Cines and English daily newspa- 


pers. 

Exampies-3f premorbid Chinese writing 
were fment and imcieative of an educated 
cass. Writing te dictation was severely 
affected He wrote his name in English, 
even wn teli te write in Chinese. It was 
necessary to "epest the instructions several 
times before ae would write his Chinese 
name. He wrote his children's names in 
English but could not write them in 
Chiaese. 

His Chinese writing was faulty and 
showed agrammatism. Word order and 
component parts of sentences were omit- 
ted or dist»rtec. Handwriting errors 
incledee incommect.stroke order and stroke 
eomolet-en. 

Hs @fieulty writng did not correlate 
with the aum>»er of strokes in the dictated 
Chirese werd For example, an 11-stroke 
character was writter correctly, but a four- 
stroke character of ecual speech frequency 
ceulc no- be written at all. 

Asa baselinetes! of auditory discrimina- 
tion fumetiom the Wepman Test was 
administered = English. Performance did 
net reach criterion for scoring. 

The Cantonese dialect has seven spoken 
tenes.* A test of tonal discrimination was 
devised (by M.3L) using pairs of Cantonese 
werds that difer only in tone, not in 
phonemic cortent. For example, dóu 
(idand) «= different from dou (arrived). 
The patient senred 12 of 15 on matching 
tasks of spoker test words and written 
symbols. For ciscrimmation of “same or 
different" between two serially presented 
tonal wor?s, he scored 7 of 10. 


ZOMMENT 


Thi case report is very similar to 
the previsus one.' The present patient 
was zlso a trae erossed aphasic. He 
had n» history ef familial ambilateral- 
ity, prior bram damage, or seizures, 
and studies failed to disclose left cere- 
bral jys*anction on clinical, EEG, 
pspchelogic, or OT examinations. 

Because the neuropsychologic and 
speech-language performances were 
simila- te those reperted in the first 
case, the arguments pertaining to 
right cer=bral language dominance 
will net be repeated. However, some 
differences merit comment. 

Firs:, the present patient showed 
early persistent mutism that evolved 
io agrammatice speech. Second, no 
major preference was shown for 
periormanee ir Chinese or English. 

Revi»ws of crossed aphasia'* have 
deseribed a character stic clinical pic- 
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ture consisting of mutism evolving to 
agrammatism with less difficulty in 
comprehension. Brown and Wilson's 
single case report’ described mutism 
lasting two months before evolving 
into Broca's aphasia. Our cases are 
similar to those reviewed despite their 
different locations of the causal 
lesions in right cerebral hemisphere. 
The similarity of aphasia type has 
been interpreted to indicate that cere- 
bral organization of language in 


crossed aphasic patients is unusual 


and might resemble that of the devel- 
oping brain more closely than it does 
that of the adult brain.* This might 
explain why a focal lesion, anterior or 
posterior, in the language zone of 
crossed aphasie patients and young 
children with an acquired lesion is 
more likely to be associated with 
mutism than with fluent, paraphasic 
speech. 

The present patient showed no 
major preference for Chinese or 
English. In our previous case, there 
was relative preservation of spoken 
English. In the case of Lyman et al,” 
English was also relatively better 
preserved. There are many examples 
of different dissociations in reports of 
polyglot aphasia.” Therefore, the so- 
called laws of Ribot and Pitres do not 
appear to be more valid for crossed 
than for standard aphasia. In any 
event, students of dissociative trends 
in Chinese-English bilingual aphasic 
patients wil have to wait for a 
substantial number of case reports 
before conclusions can be reached. 

It is important to reemphasize the 
rarity of reported cases of crossed 
aphasia in dextral patients—the inci- 
dence varying between 0.4% and 3.75% 
of all aphasics.'*'* A recent report has 
described a higher incidence in bilin- 
gual subjects. The data are taken 
from reported cases in the neurologic 
literature, are very few in number, 
and cover more than 100 years of 
diverse observations. No personally 
studied case material was added by 
the authors. Moreover, when examples 
of sinistrality or ambilaterality are 
excluded from the bilingual cases, the 
overall frequency of crossed aphasia is 
not significantly different from the 
upper limit of 3.75% cited previous- 
] „14-16 

The two cases of crossed aphasia we 
observed in Chinese dextral patients 
raise an important question. Are we 
seeing an aphasic syndrome of nonal- 
phabetic languages or are the observa- 
tions only fortuitous? It is tempting to 
suggest the possibility that learning 
to read and write a nonalphabetic 
language might influence the develop- 





Fig 3.—Section of cerebral hemispheres 
showing no enlargemert or displacement 
of ventricles. 


ment of cerebral language organiza- 
tion, which is the result of diverse 
biologic and genetic factors.''^'? Could 
it be that reading idecgraphic charac- 
ters is processed ky visuospatial 
systems of the right Femisphere to a 
greater extent than reading phonetic 
letters of alphabetic Western lan- 
guages? 

As for aphasia in nonalphabetic 
languages, we know of only two other 
case reports of Chinese patients in the 
literature.^* However, there are nu- 
merous reports of aphasia in Japanese 
patients.*°*? The Japanese language 
has a double writing system—kanji, an 
ideographic semantic system  bor- 
rowed from the Chinese, and kana, a 
phonetic, syllabic writing system. It 
has been reported that, according to 
the lesion site, a Japanese aphasic 
patient can manifest greater difficul- 
ty in either kana or kanji.” 

A similar phenomenon has not been 
reported in aphasia of Western lan- 
guages. However, we recently studied 
two case reports of jargon agraphia in 
French crossed aphasie patients. Both 
manifested phonetic jargon without 
semantic content when asked to write 
a well-known story, even though oral 
recitation of the same story was fairly 
intact. We believe that this dissocia- 
tion of phonetic-semantic perform- 
ances in an alphabetic language repre- 
sents the Western analogue of the 
kana-kanji dissociatior in  Gogi's 
aphasia. Therefore, it is not neces- 
sarily unique to the Japanese lan- 
guage. 

Recently, Sasanuma et al** reported 
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that tachistoscopic stimulation of 
either the right or the left visual half- 
fields in normal right-handed subjects 
revealed a significant superiority of 
the right half-fields for the recogni- 
tion of kana characters and a nonsig- 
nificant trend of the left half-fields 
for kanji characters. This observation 
might support the hypothesis that 
kana and kanji systems are processed 
differently by the two cerebral hemi- 
spheres. Thus, it would follow that 
Chinese, a totally ideographic lan- 
guage, and English, a totally phonetic 
language, might also be processed 
differently by the two hemispheres 
and that the processing itself might 
be one of the determining factors in 
the cerebral organization of language 
in Chinese subjects. 

Such a hypothesis might be further 
strengthened by the fact of the impor- 
tant tonal properties of the Chinese 
language and the fact that the right 
hemisphere has been implicated in 
musical pitch discrimination, especial- 
ly in clinical cases of amusia.” Chinese 
words have distinct tones occurring on 
the voiced part of each syllable. These 
tones are major determinants of the 
meaning of the syllables. 

Given our two observations and the 
hypothesis about language-processing 
in the right hemisphere, an attempt 
was made to test the relative inci- 
dence of crossed aphasia in a multira- 
cial population. A systematic review 
of patients’ hospital charts for the 
years 1976 and 1977 was carried out. 
Charts were studied from two New 
York City hospitals, one of which 
treats a large Chinese population. 
There was no trend toward increased 
‘incidence of crossed aphasia in any of 
the populations. Data received from a 
colleague at the National Taiwan 
University Hospital failed to show 
greater correlation between left hemi- 
plegia and aphasia than the 4% upper 
limit cited previously from the Euro- 
pean literature.'*'* From these popu- 
lation data, we have been unable to 
support the hypothesis of altered cere- 
bral dominance in aphasic patients of 
nonalphabetic language background. 

Subsequent to the preparation of 
this article the patient died of aspira- 
tion pneumonia after a prolonged 
terminal illness that consisted of a 
fractured hip, confinement to bed, and 
status epilepticus. 

Pathology.—General pathologic ex- 
amination was not performed; permis- 
sion was granted only for examina- 
tion of the brain. 

Neuropathologic Examination.— M ac- 
roscopic examination of the brain and 
brainstem showed normal leptome- 
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ninges. The brain weighed 1,100 g. 
The cerebral hemispheres were asym- 
metrical; the right was smaller than 
the left. There was a circumscribed 
area of softening ir the right frontal 
lobe, including the posterior inferior 
part of the lateral surface and 
measuring approximately 2 x 3 cm. 
Softening included orbital gyri and 
inferior part of the precentral gyrus. 
Minimal softening of the anterior tip 
of the right superior temporal gyrus 
was present. The softening extended 
caudally as a linear lesion on the fron- 
toparietal operculum to the angular 
gyrus where it expanded to an area 
about 1 x 1 em. Gross examination of 
the base revealed neither atheromas 
in cerebral vessels nor softenings of 
the brain stem. The right cerebral 
peduncle was smaller than the left 

Section of cerebral hemispheres 
(Fig 3) showed no enlargement or 
displacement of the ventricles. The 
right cerebral softening was orange- 
brown and involved the following 
cortical and subcortical structures: (1) 
frontal operculum and subjacent 
white matter; (2) insula and subjacent 
white matter (arcuate fasciculus); (3) 
lentiform nucleus, sparing a small 
portion of the most anterior and 
medial part; (4) internal capsule; (5) 
medial aspect of the tip of the superior 
temporal gyrus; (6) angular gyrus. 
Although the softening did not 
involve the right thalamus, the dor- 
somedial nuclei were smaller than 
those on the left. 


No lesions were seen in the entire 


left cerebral hemisphere. No apprecia- 
ble generalized cortical atrophy was 
present. 

Neuropathologic diagnosis was cys- 
tic encephalomalacia (hemorrhagic, 
old), involving the right cerebral 
hemisphere in distribution of branch 
vessels of the middle cerebral artery, 
possibly embolic in origin. 

The pathologic findings confirm the 
clinical diagnosis of crossed aphasia, 
since only right cerebral lesions were 
demonstrated. Both regions of soften- 
ing—the anterior, larger one in the 
frontal operculum and the posterior, 
smaller one in the angular gyrus— 
were seen in the CT scan. This patho- 
logic examination corroborates the 
clinical diagnosis and supports the 
accuracy of CT scanning for brain- 
language correlation. 


Figure 2 is reproduced with permission from 
Lea & Febiger Publishers. The illustration origi- 
nally appeared as Fig 1 in Goodglass H, Kaplan 
E: The Assessment of Aphasia and Related Dis- 
orders. Boutros Saadeh, MD, referred the 
patient; Peter C. Tse. MD, performed the Chinese 
language examination during the patient’s first 


hospitalization; Albert Messina, MD, interpreted 
the CT scans; Anne Polin typed the manuscript. 
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Failure of Clorazepate to Cause Malformations 
or Fetal Wastage in the Rat 


Hal Corwin, MD, William DeMyer, MD 


* Clorazepate dipotassium (Tranxene), 
an anticonvulsant benzodiazepine, was 
tested for teratogenicity by injecting ten 
pregnant Long-Evans rats with 32 mg/kg 
of Body weight intramuscularly on days 
8.5.9.5, and 10.5 of gestation. Ten control 
rats similarly receiwed sterile water injec- 
tions. Sixty fetuses recovered after killing 
five of the mothers on day 20.5 of gesta- 
tion were sectioned io ascertain external 
and visceral malfcrmations. Comparison 
with 55 control fetuses showed no statisti- 
cally significant differences in external, 
visceral, or skeletai malformations, nor in 
feta’ mortality. teta. and placental weight, 
and crown-rump length. Five clorazepate- 
treated rat mothers were allowed to deliv- 
er their 45 offspring for a companion 
stucy of possibie behavioral effects. None 
of these additional 45 clorazepate-treated 
rats showed external malformations. 
Thus, ciorazepate caused no gross mal- 
formations in the ret under the conditions 
of this study. 

(Arch Neurol 37:347-349, 1980) 


We performed this study to see 

whether dorazepate dipotassium 
(Tramxene) giver to pregnant rats 
causes malfermaziens or neurologic 
impairment in che offspring. This 
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article reports the malformation 
study. A companion article (p 350) 
reports the neurologic developmental 
appraisal. 


PHARMACOLOGIC BACKGROUND 
OF CLORAZEPATE 


Clorazepate and other benzodiaze- 
pines find clinical use as tranquilizers, 
anticonvulsants, and hypnotics. Since 
their introduction as chlordiazepoxide 
(Librium) in 1960 and diazepam (Val- 
ium) in 1963, they have become the 
most widely prescribed drugs of our 
time. The benzodiazepines undergo 
metabolic conversion to nordiazepam 
(N,-demethyldiazepam) and  oxaze- 
pam. Nordiazepam is thought to 
account for the anticonvulsant action.? 
However, when given orally, nordiaze- 
pam as a pure substance or coming 
from a parent compound such as dia- 
zepam, does not absorb well. Thus, 
diazepam when given intravenously 
controls status epilepticus, but when 
given orally, it does not produce ade- 
quate blood levels of nordiazepam for 
sustained anticonvulsant action. Clo- 
razepate, the carboxylated product of 
diazepam, loses its carboxyl group to 
yield nordiazepam on absorption. 
Thus, it has value as a maintenance 
anticonvulsant.? 


MATERIALS AND METHODS 


Clorazepate dipotassium in pure powder 
form was dissolved in sterile water, yield- 
ing a 10 mg/mL weight-volume solution. 
Ten pregnant Long-Evans rats received 
single intramuscular injections of 32 mg/ 
kg of clorazepate dipotassium in the hind 
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limb on gestational days 8.5, 9.5, and 10.5, 
the days of greatest teratogenic suscepti- 
bility. Ten control rats received sterile 


water injections on the same gestational 
days. Gestational day : was arbitrarily - 


considered to begin at midnizht after male 
and female rats were placed together at 5 
PM of the preceding day. 

Five each of the contro! and drug-treated 
animals were randomly allocated to the 
malformation study and five each to the 
accompanying neurologic study (see p 350). 
For the malformation study, the five 
experimental and five control female rats 
were killed on gestational day 20.5 by 
open-drop ether. The gestational period of 
the rat is around 22 days Thus, these 
fetuses were near term. The number of 
live, dead, and resorbed f2tuses was noted. 
The fetuses, cords, and placentas were 
carefully inspected, weighed, and mea- 
sured. The individual litters were subdivid- 
ed into two groups. One group of 29 clora- 


 Zepate-treated fetuses and 26 control rats 


were fixed in Bouin's solution for two 
weeks. They were serially sectioned with 
razor blades and examined under a dissect- 
ing microscope for soft-tissue anomalies, 
after the method of Wilscn and Warkany,' 
and for cardiac malformations, according 
to the method of Barrow and Taylor.’ A 
second group of 23 clorazepate-treated 
fetuses and 15 control fetuses were fixed in 
95% ammoniated alcohol and cleared and 
stained by alizarin red S in 1% to 39 
potassium hydroxide, for demonstration of 
skeletal development. The bones were 
inspected and measured with calipers 
under a dissecting microscope. 


RESULTS 


In comparing the 60 fetuses from 
the clorazepate-treated mothers with 
the 55 from the control mothers, we 
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Table 1.—Fetal Mortality, Weight, and Length Comparisons 


No. of No. of Mean Mean Mean Maternal Weight, g 
Female Total Surviving Fetal Fetal Placental Crown- ——— 
Fetuses Weight, g Weight, g Rump, cm Day* 8.5 Day* 20.5 





No. of 
Fetuses in 


Animal Bouin's Fluid 


No. (96) With 
Malformations 


3.467 
3.601 


0.491 
0.558 





No. (95) With Selected Abnormalities Calculated on Basis of Survivors 


—————————— UMMMUUUUUMUUMUUMUMUUMMMMMMMMMM*O 


Kinked Abdominal 
Ureter Hemorrhage 


Experimental Rats 


Hydro- 
ureter 


Hydro- 
nephrosis 


Hydro- 


Cryptorchism cephalus 


4(80.0) 4(80.0) 2(40.0) 0 0 0 

6(85.7) 5(71.4) 2(28.6) 1(14.3) 1(14.2) 0 

2(40.0) 0 0 0 1(20.0) 1(20.0) 1(20.0) 

3(50.0) 3(50.0) 1(16.7) 1(16.7) 1(16.7) 0 0 

3(50.0) 3(50.0) 1(16.7) 0 0 0 0 
18(62.1) 15(51.7) 6(20.1) 2(6.9) 3(10.3) 1(3.4) 13.5 


1(20.0) j 0 0 0 0 


3(75.0) 0 0 0 

2(33.3) 

2(40.0) 0 0 
13(50.0) 5(19.2) 2(7.7) 4(15.4) 5(19.2) 


3(75.0) 
2(33.3) 0 0 


1(20.0) 2(40.0) 


5(19.2) 





*Sectioned by razor blades after fixation in Bouin's fluid. 


found no significant differences in 
the number of live fetuses, implanta- 
tion sites, mortality, fetal weight, pla- 
cental weight, mean crown-rump 
length, or maternal weight gain. 
Table 1 gives a summary of these 
data. 

Razor blade section and inspection 
under the dissecting microscope of 29 
clorazepate-treated and 26 control 
fetuses disclosed similar, essentially 
minor, soft-tissue malformations in 
each group. These consisted of slight 
hydroureter, hydronephrosis, and 
kinked ureter, abdominal hemor- 
rhages, cryptorchidism, and minimal 
hydrocephalus. Whereas the renal 
malformations were spread through- 
out the clorazepate-treated litters, 11 
of the 14 malformations in the control 
fetuses occurred in one litter. None of 
the differences in the two groups were 
significant at the 0.05 level (Table 2). 

No skeletal defects occurred in the 
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23 experimental and 15 control fetuses 
stained with alizarin red S, and the 
fetal long bones did not differ signifi- 
cantly in length. 


COMMENT 


Although we gave relatively high 
doses of clorazepate on days 8.5, 9.5, 
and 10.5 of gestation, the time of fetal 
organogenesis and maximum sensi- 
tivity to drugs, we found no fetal 
wastage or statistically significant 
morphologic differences in the 60 
experimental and 55 control fetuses. 
Thus, in the strain of Long-Evans rats 
used, clorazepate has low teratogenici- 
ty. When even a single injection of a 
potent teratogen such as vincristine or 
vinblastine is given during organo- 
genesis, the fetal mortality and num- 
ber of malformations leave no doubt 
as to the drug effect." When the 45 
clorazepate-treated offspring recov- 
ered for the neurologic developmental 


part of this experiment (see p 350) are 
combined with the 60 fetuses, we have 
a total of 105 exposed animals with no 
external malformations. The animals 
used in the neurologic study did not 
undergo autopsy, but none of them 
died during a survival period of 28 
days. Thus, they probably had no seri- 
ous internal malformations. Although 
our clorazepate-treated fetuses 
weighed more than the control fetuses 
(Table 1), the difference did not reach 
statistical significance. Stenchever 
and Parks? found a significantly high- 
er weight in their mouse fetuses 
treated with diazepam, 2 benzodiaze- 
pine similar to clorazepate. To the 
contrary, Miller and Becker? found a 
reduced weight in their diazepam- 
treated mouse fetuses. 

While the negative results of this 
study argue against clorazepate as a 
potent teratogen in the rat, the possi- 
bility of subtle or delayed effects 
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remains. A @mpa2-on postnatal study 
of clorazepate-treated rats disclosed 
that the postnatal clorazepate group 
weighed sigmificantly more than the 
centrol group at 21 days of age and 
were signifi-snt'y slower in learning 
te run à maze as reported by Pascuzzi 
Jackson et £ (p 350). 


The use cf drugs by pregnant 


women has come under increasing 
serutiny. One group of women, those 
with epilepsy». hav? to take anticonvul- 
samt drugs during pregnancy and may 
even need hezher coses than at other 
times. The major anticonvulsant 
drugs, phenobarbital, phenytoin, and 
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trimethadione, apparently are tera- 
togenic in animals and man.*'^ Epi- 
leptie mothers receiving these stan- 
dard anticonvulsants have a statisti- 
cally significant increase in mal- 
formed infants, about double that of 
control groups.'*:!° 

The benzodiazepines are thought to 
have relatively low teratogenicity in 
animals,*'*'' but in one comparative 
study, diazepam and phenytoin caused 
fetal wastage and cleft palate in 
mice,’ and some studies suggest a 
teratogenic effect of diazepam in 
man.'*"® Whether the benzodiazepines 
will prove less teratogenic in man 
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than standard anticonvulsants re- 
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mains unknown. In our study, in 
which we gave the drug intramuscu- 
larly to achieve high levels for testing 
of gross teratogenicicy, we did not 
duplicate the sustained levels ob- 
tained by oral administration as 
would be used clinically. However, if 
several animal studies should prove 
clorazepate to be less teratogenic than 
standard anticonvulsants, it may ulti- 
mately deserve a controlled clinical 
trial for treatment of pregnant epilep- 
tic women who have zhe type of sei- 
zures within its range of effective- 
ness.’ 
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Delayed Maze-Learning in Rats 


After Prenatal Exposure to Clorazepate 


Valerie Paseuzzi Jackson, MD; William DeMyer, MD; Joseph Hingtgen, PhD 


* Five pregnant Long-Evans rats were 
given 32 mg/kg of body weight of cloraze- 
pate dipotassium (Tranxene) intramuscu- 
larly on gestational days 8.5, 9.5, and 10.5. 
Five control mothers received sterile 
water. The control group of offspring 
(N 219) and the experimental group 
(N = 20) were compared by means of a 


| timetable for neurologic development and 


for maze learning ability. Although the 
experimental group was significantly 
slower in stomach-lifting and walking, the 
neurologic battery as a whole did not 
disclose any consistent difference. At 21 
days of age, the experimental rats 
weighed significantly more than the con- 
trol rats. The control rats learned the 
maze significantly faster than the experi- 
mental rats. On trials 10 to 14, the control 
group ran the maze in less than half of the 
time of the experimental group. The study 
emphasizes the need to include tests of 
cerebral function in addition to develop- 
mental reflexes to screen for subtle 
effects of teratogens, which the simpler 
developmental tests may miss. 
(Arch Neurol 37:350-351, 1980) 


I? this study, we applied a battery of 
reflex and behavioral tests' to a 


. group of rats exposed in utero to 


clorazepate dipotassium (Tranxene). 
We wanted to determine whether the 
drug had any adverse neurologic 
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effects. In principle, the battery 
resembles the developmental tests 
used clinically. In a companion study 
in this issue (p 347), we found that 
clorazepate caused no overt malforma- 
tions. 


MATERIAL AND METHODS 


Five pregnant Long-Evans hooded fe- 
male rats received single intramuscular 
injections of 32 mg/kg of body weight of 
clorazepate dipotassium in the hind limb on 
gestational days 8.5, 9.5, and 10.5. Five 
pregnant control rats similarly received 
sterile water injections. Of course, these 
rats were in addition to the ones killed for 
the morphologic part of this study by Cor- 
win and DeMeyer (p 347). 

The time of delivery of the pups was 
considered the beginning of day 1. The 
mothers were assigned code numbers to 
conceal the experimental and control ani- 
mals from the person doing the develop- 
mental testing. Each pup was given the 
developmental battery on day 1 and every 
other day until 3 weeks of age. On day 2, 
the ten litters were reduced to four pups 
each to equalize the litter size and reduce 
any variability from litter size and nutri- 
tional competition. 

At the beginning of each testing session, 
the pup was weighed, head width was 
measured, and eye opening, incisor erup- 
tion, and ear unfolding were noted. Each 
pup was then placed in a 60.9 x 60. 9 cm 
testing area enclosed by 12.7-cm high walls, 
and initially observed for spontaneous 
behavior, and evaluated for walking, head 
control, rearing, pivoting, running, groom- 
ing, posture, shakiness, and amount of 
spontaneous exploration. Observations 
were assigned numerical values from 0 to 3, 
based on standard criteria. Next, each pup 
was subjected to a series of reflex tests also 
scored by standard criteria. (The full test 
battery of 25 items and the scoring criteria 
are available on request.) The difference in 
the mean day of appearance or disappear- 
ance of the test items in the control and 


experimental groups was tested for the 
null hypothesis by use of Student's two- 
tailed t test. 

When the pups were 4 weeks old, they 
were tested for their maze-learning ability 
by use of a modified Stone 14-unit multiple 
T-maze. At 24 days of age, each pup was 
placed in a separate cage and acclimated to 
reconstituted sweetened cordensed milk, 
which was placed in the maze goal box. 
Later they were deprived of food in order 
to increase motivation. Each trial was 
scored for errors and time of the maze run. 
Each rat was given a limit o? ten minutes 
(600 s) in the maze, the time starting when 
the rat left the start box. If a rat failed to 
leave the start box or failed to reach the 
goal within 600 s, it was given a time score 
of 600. The number of errors each animal 
made was also recorded. 


RESULTS 


The developmental neurologic bat- 
tery showed only two statistically sig- 
nificant differences in the control and 
experimental groups. The pups in the 
experimental group were slower in 
walking (P — .01) and in lifting their 
stomachs off of the floor (P — .05). At 
21 days of age, when the neurologic 
battery was discontinued, the experi- 
mental group (N = 20) had a mean 
weight of 60.36 g and the control 
group (N = 19) had a mean weight of 
53.09 g, a highly significant difference 
(P < .001). 

In the maze-learning test, the con- 
trol rats learned more rapidly than the 
experimental rats (Figure). The learn- 
ing curves diverge in favor of the 
control group by trial 3. By trials 10 to 
14, the control rats ran the maze in 
less than half of the time of the exper- 
imental rats. Two-tailed t scores for 
the significance of the differences 
between the mean times for the two 
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Graph showing mere rapid maze-learning by group of control rats as compared with 
ciorazepate-treastec, experimental group. On trials 10 to 13, clorazepate-treated rats took 
more than twice time required by control rats to run maze. 


groups are signifieanz beyond the 0.05 
level for trials 11 and 12 and fall just 
at tne 0.05 level for trial 14. By trials 
16 and 17, the experimental group had 
caught up with the control group and 
the test was sto»ped. One major dif- 
ference between the experimental 
and control groups is that many of the 
experimental rats remained in the 
start box forseveral trials longer than 
did the control rats. Error scores for 
maze-leamning did not disclose any 
significant differences between the 
two groups of rats. It is well recog- 
nized that time scores generally pro- 
vide a mere useful measure of maze- 
leaming. 


COMMENT 


The experimental group of rats 


weighed significantly more than the 
contro] animals {P < .001). Whether 


the slowness of the experimental 
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group in walking and stomach-lifting, 
which are probably related items, is 
the cause or result of the excess 
weight, remains unclear. In the mor- 
phologic part of this study (p 347), the 
experimental group of fetuses 
weighed slightly more than the con- 
trol fetuses, but the difference was 
not significant at the .05 level. 

The developmental battery con- 
tained items to test the time of disap- 
pearance of primitive behaviors or 
reflexes and the time of appearance of 
new behaviors or reflexes. Cloraze- 
pate-exposed animals showed no sta- 
tistically significant differences from 
control animals. If clorazepate af- 
fected the neural mechanisms respon- 
sible for these behaviors, the primitive 
behaviors should have persisted 
longer than the normal, and the devel- 
opment of new behaviors should have 
been delayed, but no such effect 
occurred. 
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While the timetable for neurologic 
development did not show a consis- 
tent difference between the control 
and experimental groups. the control 
rats learned the maze significantly 
quicker than the experimental rats 
(P < .05). The neurologic timetable 
presumably depends on primitive neu- 
ral reflex mechanisms, many at the 
spinal cord or brainstem level. Maze- 
learning tests adaptability to new sit- 
uations and memory, which depend 
more on cerebral mechanisms. Thus, 
these two types of tests assay differ- 
ent levels of neurologic function. 

A legitimate question arises as to 
whether the slowness in maze-learn- 
ing of the clorazepate-treated animals 
would simply reflect their larger size, 
rather than reflecting an effect on the 
brain. However, the difference in size 
would most likely relate te neural con- 
trol of appetite, or activizy level. For 
example, Capobianco and Beck* found 
a decrease in brain weight and an 
increase in body weight in rats 
exposed to B-2-thienylelarine in utero. 
Thus, the weight difference in our 
rats might express an altered nervous 
system. The most parsimonious inter- 
pretation would relate bcth the slow- 
ness in maze-learning and the weight 
difference to some sub-le effect on the 
brain. 

The last decade has prcduced many 
studies showing that adverse effects 
during gestation may result in im- 
paired brain function in later life 
without causing overt malformations 
detectable at birth." Smoking by 
pregnant mothers is associated with a 
depression in intellectual performance 
as well as in the size of their children.” 
Mild chronic carbon monexide intoxi- 
cation in rats, simulating one effect of 
smoking, impairs the brain of the 
offspring.” Silent cytomegalovirus in- 
fection correlates with neurologic dys- 
function in older chilcren." Such 
studies emphasize the need to include 
tests of higher cerebral functions in 
postnatal survivors to detect any sub- 
tle effects of teratogens on the 
brain. 
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Levels of y-Aminobutyric Acid in Cerebrospinal Fluid 
in Various Neurologic Disorders 


N. V. Bala Manyam, MD; Leonard Katz, MD; Theodore A. Hare, PhD; Joseph C. Gerber III, PhD; Mark H. Grossman, PhD 


è Levels of y-aminobutyric acid (GABA) 
in CSF were measured by the ion 
exchange-fluorometric method in 136 pa- 
tients who underwent evaluation for neu- 
rologic disorders. In 19 patients with no 
organic neurologic or mental disorders 
who acted as normal controls, the mean 
(+SD) GABA level in CSF was 239 + 76 
picomoles/mL. Patients with acute hy- 
poxic encephalopathy showed a mean 
GABA level in CSF higher than that of the 
controls, a difference that was statistically 
significant. In all the other disorders stud- 
ied, the mean GABA level in CSF was 
either equal to or lower than that found in 
the controls. Statistically significant re- 
ductions of the GABA level in CSF were 
seen in patients with Huntington's dis- 
ease, dementias, cerebellar cortical atro- 
phy, multiple sclerosis, epilepsy, and Par- 
kinson’s disease. 

(Arch Neurol 37:352-355, 1980) 


The reduction of levels of y-aminobu- 

tyric acid (GABA) in the basal 
ganglia of subjects who die from 
Huntington's disease'? continues to 
be the most striking biochemical 
abnormality in that genetic disorder. 
Moreover, studies showing that levels 
of the primary GABA synthesizing 
enzyme, glutamic acid decarboxylase 
(GAD), are also reduced in the basal 
ganglia of patients with Huntington's 
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disease** have indirectly verified and 
expanded the original observation of 
GABA deficiency. Chronic deficiency 
of GABA could account for some of 
the neurologic and psychiatrie abnor- 
malities that characterize Hunting- 
ton's disease, since GABA apparently 
serves as an inhibitory synaptic trans- 
mitter in the CNS, and since it may 
also play a role in the regulation of 
protein synthesis in the brain.' Hence, 
measurement of GABA in living 
patients may have diagnostic, genetic, 
and prognostic usefulness. Levels of 
GABA in CSF have been studied with 
various techniques in patients with 
Huntington's disease,*'* Alzheimer's 
disease,’ bacterial meningitis,'*'* Par- 
kinson's disease," tardive dyskine- 
sia," and epilepsy.'^ Using an enzy- 
matic method, Achar et al were able 
to detect GABA in the CSF of some 
patients with cerebrovascular disease, 
Parkinson's disease, dementias, multi- 
ple sclerosis, or epilepsy. Because of 
the different analytical techniques 
used and the various conditions of 
CSF collection and storage used in 
these studies, our study was undertak- 
en with the ion exchange-fluorometric 
method, as well as performing collec- 
tion and storage under conditions that 
have been shown to have no influence 
on the GABA level.'* 


SUBJECTS AND METHODS 


Patients were admitted to the Veterans 
Administration Medical Center, Wilming- 
ton, Del, for diagnosis and treatment of 
their neurologic disorders. In retrospective 
studies, excess CSF was used for GABA 
measurements after routine laboratory 
studies were performed. In prospective 
studies, informed consent was obtained to 
use excess CSF for investigative pur- 
poses. 


Cerebrospinal fluid was obtained by lum- 
bar puncture. One milliliter of CSF that 
was part of the first 12 mL drawn was used 
for GABA analysis. In all cases, CSF was 
immediately frozen in dry ice or at —20 °C 
on arrival at the clinical laboratory (this 
period was ten minutes or less from the 
time of lumbar puncture) ard then stored 
at —80 °C until the time of analysis. It has 
been established that GABA levels in CSF 
are not altered significantly under those 
conditions of collection and storage.'*^* The 
frozen aliquots were thawed and depro- 
teinized immediately prior to analysis by 
adding 0.33 v/v of 20% aqueous sulfosali- 
cylic acid. Aliquots of 0.1 mL from the 
supernatants of the deproteinized speci- 
mens were analyzed for their GABA con- 
tent by the ion exchange-fluorometric 
method.” 

The significance of differences between 
GABA levels in CSF obtained from the 
examined and the control population were 
tested statistically with Student’s t test. 


RESULTS 


y-Aminobutyric acid was detected 
in the CSF from all of the patients 
studied, and the values ranged from 
37 picomoles (pmoles)/mL to 602 
pmoles/mL. Nineteen patients were 
considered to be suitable, neurologi- 
cally normal controls. This group con- 
sisted of seven women and 12 men 
with mean age (+SD) of 42+ 15 
years, showed a mean (+SD) GABA 
level of 239+ 76 pmoles/mL, and 
included three normal volunteers, five 
patients whose serological tests for 
syphilis were reactive but whose spi- 
nal fluid VDRL test was nonreactive, 
and 11 patients who had symptoms 
referable to the CNS, but in whom 
neurologic evaluation showed no evi- 
dence of abnormality. The CSF from 
the group with acute hypoxic encepha- 
lopathy showed a mean GABA level 
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higher than that of -he normal control 
group. a difference that was statisti- 
cally significamt (P< .05). In all the 
other diserders studied, the mean 
GABA level m CSF was either equal 
to or lower than that found in the 
norma! contrals (Figure). Statistically 
signidcant recactioas of GABA levels 
in CSF as compared to those of the 
normal controls were seen in patients 
with Huntington’s disease, cerebellar 
cortical atrop-y, dementias, multiple 
scleresis, epilepsy, and Parkinson's 
disease. 


Of the five patients with cerebellar 
cortical atrophy, three had the idio- 
pathic variety and in two the condi- 
tion was associated with chronic alco- 
holism. The mean (+SD) GABA level 
from these patients was 120 + 99 
pmoles/mL (mean age, 59 + 8 years). 
This level was significantly lower 
than that of the controls (P — .01). 

Fifteen patients with Huntington's 
disease (nine men and six women) 
with a mean age of 42 + 12 years 
showed a mean GABA level in CSF of 
122 + 28 pmoles/mL. Furthermore, 


Levels of GABA in CSF in various neurologic disorders and controls. Height of each bar 
represents mean and brackets show standard deviations. Parenthesis represents 
number of cases. Asserisk indicates statistical significance compared to controls by 


Student's f test 
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27 persons "at risk" for Huntington's 
disease (eight men and :9 women) 
with a mean age of 23 — 8 years 
showed a mean GABA level in CSF of 
199 + 79 pmoles/mL. The zroup with 
Huntington’s disease showed a highly 
significant difference (P < .001) com- 
pared to controls, whereas the “at 
risk” for group did not. The details are 
reported elsewhere.''-* 

In dementias (n = 12), the mean 
GABA level in CSF was 123 + 59 
pmoles/mL (mean age, 59 + 7 years). 
This level was significantly lower 
than that of the controls (P < .001). Of 
these dementia cases, five had Alz- 
heimer’s disease, one senile dementia, 
one normal pressure Lydrocephalus, 
and the remaining five had dementia 
of chronic alcoholism. No statistically 
significant difference in GABA levels 
in CSF were seen between dementia 
of chronic alcoholism ‘mean GABA 
124 + 47 pmoles/mL) ard Alzheimer’s 
disease (mean GABA level, 144 + 72 
pmoles/mL). 

Of the 13 patients with multiple 
sclerosis, 12 were male and 1 female 
(mean age, 45 + 13 years). The mean 
GABA level in CSF was 148 + 58 
pmoles/mL, which was significantly 
lower (P < .01) than that of the con- 
trols. 

Six patients with idiopathic Parkin- 
son’s disease showed a mean (+SD) 
GABA level in CSF of 115 + 65 
pmoles/mL, a value thet was signifi- 
cantly different from that of the con- 
trols (P < .001). In three of the six 
patients, CSF was obtained prior to 
the beginning of treatment and 
showed a mean GABA level in CSF of 
68 + 19 pmoles/mL, whereas the oth- 
er three patients were receiving a 
combination of levodopa and carbido- 
pa for at least three years prior to 
lumbar puncture. This subgroup 
showed a mean GABA level in CSF of 
161 + 60 pmoles/mL. Statistical cor- 
relation between the subgroups was 
not attempted due to the small sample 
sizes. 

Of the eight men with epilepsy, 
three had generalized tonic-clonic 
(grand mal) epilepsy, three had com- 
plex partial (psychomotor) epilepsy, 
and two had simple oartial (focal) 
epilepsy. All but one patient was 
receiving anticonvulsant drugs. The 
mean GABA level in CSF of the epi- 
leptic group was 162 + 71 pmoles/mL 
(mean age, 45 + 14 years), a differ- 
ence from that of the controls that 
was statistically significant 
(P < .025). 

Sixteen men with stroke (mean age, 
57 + 11 years) showed a mean GABA 
level of 201 + 90 pmoles/mL. This 
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was not a statistically significant dif- 
ference when compared to controls. In 
five of these patients, spinal tap had 
been done within four weeks after the 
onset of symptoms, whereas in the 
remaining 11 patients, the spinal tap 
was done more than four weeks after 
the onset of symptoms. The former 
group showed a mean GABA level in 
CSF of 199 + 99 pmoles/mL, whereas 
the later group showed a mean level of 
202 + 92 pmoles/mL. No statistically 
significant difference was found be- 
tween these two subgroups. 
. In the group with infectious dis- 
ease, (n = 9), three had bacterial 
meningitis, two Guillain-Barré syn- 
drome, two CNS syphilis, one acute 
viral encephalitis, and one Creutz- 
feldt-Jakob disease. The mean GABA 
levels in CSF was 234 + 167 pmoles/ 
mL. This was not statistically differ- 
ent from the control group. 
Highest mean GABA level in CSF 
was seen in six men (mean age 
61+ 15 years) with acute hypoxic 
encephalopathy. The mean GABA lev- 
el in CSF was 313 + 71 pmoles/mL, a 
difference from controls that was sig- 
nificant (P < .05). 


COMMENT 


Using available analytical tech- 
niques, results of early studies of the 
tissue distribution of GABA sug- 
gested that it is present at measurable 
levels only in CNS tissue.” These pro- 
cedures were reliable in samples 
where GABA was present at micromo- 
lar concentrations, but it remained 
possible that GABA might be present 
elsewhere in smaller amounts. This 
possibility prompted the development 
of more sensitive techniques to mea- 
sure GABA levels, such as the ion 
exchange-fluorometric,?2?* radiore- 
ceptor,** and mass fragmentograph- 
ic? methods. Using these tech- 
niques, it is now possible to measure 
GABA levels in CSF where it has been 
shown to be present at nanomolar 
concentrations. In addition to using a 
sensitive and specific technique to 
measure GABA levels in CSF, several 
other considerations are important. 
For example, it is essential that the 
CSF be frozen immediately after col- 
lection, if reliable GABA determina- 
tions are to be carried out. The cumu- 
lative tolerable time that a fresh 
specimen can be exposed at room tem- 
perature is about ten minutes (al- 
though somewhat longer times could 
be tolerated if the specimen is chilled), 
as there is a gradual increase of 
GABA level on exposure to room tem- 
perature, almost doubling in two 
hours.'*:* Once frozen, the CSF can be 
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stored at or below —20 ?C for a pro- 
longed period of time before analysis 
without significant change in GABA 
level.'* Furthermore, it is important to 
realize that a gradient exists for 
GABA in lumbar CSF with the first 
milliliter having the lowest lev- 
e].?9.24.27 

The influences of diet and drugs on 
the CSF GABA content are also fac- 
tors that must be considered when the 
GABA levels are to be correlated with 
disease conditions. The GABA itself is 
unlikely to cross the blood brain bar- 
rier to any great extent.?*?" There is 
conflicting data in the literature as to 
whether or not glutamic acid, the pre- 
cursor of GABA, crosses into the 
brain;^* although the consensus 
seems to be that it is relatively unable 
to penetrate the blood brain barrier. 
In blood, the concentration of GABA 
is higher in the formed elements than 
in the plasma.?*^ It has not yet been 
firmly established whether lumbar 
CSF GABA directly reflects altera- 
tions in the brain GABA levels. 
Recent studies using y-vinyl GABA, 
y-acetylenie GABA, or valproate sodi- 
um, drugs that are known to increase 
brain GABA levels**** (through ac- 
tions on the GABA degradative path- 
ways), have shown a relationship 
between ventricular or cisternal CSF 
GABA level alterations and that in 
the brain. The existence of an 
increasing gradient of GABA level 
between the lumbar region and that 
closer to the brain?"?*? provides evi- 
dence that the relationship would also 
be evident at the lumbar level. 

The GABA content of CSF from 
patients with Parkinson's disease may 
be an indication of a drug effect, since 
the level in the CSF from the three 
untreated patients (68 + 19) pmoles/ 
mL was substantially lower than that 
from the three levodopa-treated pa- 
tients (161 60 pmoles/mL). Of 
course, a larger population must be 
studied before firm conclusions can be 
drawn, but the difference is consist- 
ent with earlier findings that the level 
of GAD is deficient in certain areas of 
brain from patients with untreated 
Parkinson's disease and nearly normal 
in brains of patients with levodopa- 
treated Parkinson's disease.*° 

The higher level of GABA in CSF 
compared to that of controls seen in 
the patients with acute hypoxic en- 
cephalopathy is in keeping with an 
earlier report that brain GABA levels 
increase within a few minutes of the 
onset of cerebral anoxia.* It is possi- 
ble that increased levels of GABA in 
CSF result from increased GABA con- 
centrations in brain tissue.* In vitro 
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studies have demonstrated that at 
room temperature, GABA levels in 
CSF increase in a linear way, almost 
doubling in two hours.'* This in- 
crease may be due to enzyme- 
mediated de novo synthesis of GABA; 
but a similar increase has been seen in 
deproteinized CSF, which evidently 
results from breakdown of GABA 
peptides such as homocarnosine.'* 
Apart from homocarnosine and 
y-aminobutyryl-lysine, several other 
GABA peptides are said to exist in 
CSF and brain,**** which may also be 
capable of breaking down to form 
GABA. 

The low levels of GABA in CSF in 
several neurologic disorders may not 
reduce the significance of the ob- 
served deficiency in Huntington’s dis- 
ease“? and in some of the persons at 
risk for Huntington's disease, ^? ex- 
cept to illustrate that low levels of 
GABA in CSF are not specific for this 
disease. Low GABA levels in CSF in 
Huntington's disease may be similar 
to high serum creatinine phosphoki- 
nase (CPK) in carriers of Duchenne's 
dystrophy. Even though a high CPK 
level is found in many conditions like 
myositis, amyotrophic lateral sclero- 
sis, acute myocardial infarction, peri- 
carditis, pulmonary embolism, etc, yet 
in the absence of these conditions in a 
family member with Duchenne’s mus- 
cular atrophy, high levels of CPK sug- 
gest carrier state.“ 


This investigation was supported by the Gen- 
eral Medical Research Program of the Veterans 
Administration and in part by the National 
Institute of Mental Health grant MH28243. 

Members of Hematology Laboratory cooper- 
ated in CSF collection, Catharine Belanger pro- 
vided secretarial help, Robert Little, R.B.P., and 
Richard L. Herman did photographic illustra- 
tion. 
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Hydrolytic Enzyme Activities of the Nervous System 


Robert B. Ramsey, PhD; Kenneth R. Smith, Jr, MD; David C. Crafts, MD; Hyung D. Chung, MD; Michael Fredericks, MD 


€ The activities of five hydrolytic en- 
zymes (acid and alkaline phosphatase, 
hexosaminidase — [N-acetyl-5-D-glucosa- 
minidase], 8-galactosidase, and 5-glucu- 
ronidase) were measured in reconstituted 
homogenates of lyophilized human brain 
tissue and primary and metastatic tumors. 
The linearity of reaction, with respect to 
incubation time, and optima! pH of each 
enzyme and in tumor tissues were com- 
parable to those in normal brain tissue. 
Total enzyme activities of hexosamini- 
dase, 5-glucuronidase, and 5-galactosi- 
dase were significantly higher in tumors 
than in normal cerebral white matter. The 
ratio of hexosaminidase activity to 
B-glucuronidase activity was significantly 
lower for metastatic than for primary 
tumors or normal white matter. When his- 
tological observations do not clearly 
establish if a brain tumor is primary or 
metastatic, this ratio may help. Alteration 
of hydrolytic enzyme activities as demon- 
strated here may be indicative of “key 
enzymes” that are essential for maintain- 
ing the metabolic advantages of tumors. 

(Arch Neurol 37:356-359, 1980) 
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| nerease in B-glucuronidase in the 

CNS tumors of man as compared 
with normal brain tissue have been 
reported by Allen and his col- 
leagues. ^ N-acetyl-8-glucosamini- 
dase (hexosaminidase) activity was 
also found to be increased in human 
gliomas. These observations, which 
have been expanded on by Allen and 
co-workers with the use of chemically 
induced CNS tumors in rats, have 
not as yet been verified by others. In 
addition, the human-tissue studies 
have generally been limited to glio- 
mas, so that our knowledge of how 
these lysosomal enzyme activities 
vary with tumor type is limited. 
Studies using  ethylnitrosourea-in- 
duced tumors have demonstrated that 
the activities of -glucuronidase and 
hexosaminidase increased when early 
neoplastic changes in CNS tissue were 
apparent. Analysis of discrete re- 
gions of chemically induced CNS 
tumors in rats has also shown that 
increased lysosomal enzyme activities 
could not be attributed solely to areas 
of necrosis but rather were general 
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characteristics of a viable tumor. 
Therefore, it may be that alterations 
in hydrolytic enzymes and their activ- 
ities are of greater import to our 
overall understanding of a neoplastic 
state than was previously thought. 
Using selected hydrolytic enzymes, 
the objective of this study was to 
assess the level and consistency of 
altered enzyme activity in tumors 
arising in the human CNS. £-Glucu- 
ronidase and hexosaminidase have 
previously been proved to be consis- 
tently increased in human gliomas.’ 
Acid phosphatase has been shown to 
be increased in chemically induced 
gliomas of the rat? Alkaline phospha- 
tase activity has been found to be 
quite variable in human meningiomas; 
some have high rates of activity and 
others are comparable to that in 
normal tissue. Although it has not 
previously been measured in CNS neo- 
plasms, the potential importance of 
B-galactosidase in the metabolism of 
galactolipids and glycoproteins sug- 
gested to us that it be examined. 


MATERIALS AND METHODS 


Tumor and control tissues from surgical 
specimens were stored at —8) °C until they 
were lyophilized. After lyophilization, the 
samples were kept at —20 °C until they 
were used. The metastatic tumors included 
a testicular tumor, two tumors of the lung 
(squamous cell type), a breast tumor, and 
an adenocarcinoma of undetermined ori- 
gin. Primary brain tumors were classified 
into two major categories: astrocytoma 
(Kernohan's grades 1 and 2) and glioblasto- 
ma (grades 3 and 4).'* Two cf the glioblas- 
tomas were sampled before and after radi- 
ation therapy and chemotherapy. One oli- 
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godencrogiiome and ere medulloblastoma 
were included -epamiely. Primary intra- 
cranial tumors arisme from surrounding 
tissues included a melanoma from the 
meninges, two crariopharyngiomas, one 
chromephobic edencrz, 13 meningiomas, 
four schwannemas, - 5c one neurofibroma. 
Three of the eontrol tissues (normal white 
matter and nerma gray matter) were 
obtained from surgies >rocedures, and two 
were derived frem artoosy. Autopsies were 
performed within siz nours of death. Prior 
to death, these patmacs had not suffered 
prolonzed perieds o- -schemia or hypoxia. 

For enzyme assays, 15 mg of lyophilized 
tissue was suspended in 10 mL of distilled 
water by homogenization in a glass homog- 
enizer The apprepr=te p-nitrophenyl sub- 
strate was in a vorne of 100 uL along 
with 100 uL of bufer and 50 „L of the 
tissue preparateon. The substrates and buf- 
fers for the imdivicual enzymes were as 
follows: f-giuewroniezse, 10 mM of p-nitro- 
pheng--£-D-giueuroride and 0.2M acetate 
(pH, 3.7); acid phospkatase, 16 mM bis- 
p-nitrophenyl phosymace and 0.1M acetate 
(pH, 5.5); alkaline phosphatase, 16 mM 
bis-p-nitrophery! pbs»hate and 0.2M gly- 
cine-NaOH (pE, 107); B-galactosidase, 10 
mM  p-nitropbenyl/-»-galactopyranoside 
and &1M aeetace (p 4.7); and hexosamin- 
idase, 10 mM »-nit-ephenyl-N-acetyl-5-p- 
glucesaminide and 9.2M acetate (pH, 5.1). 
The ircubatiers wese terminated after one 
hour at 27 °C ^y the addition of 600 uL of 
04M glyeme-NaO d buffer (pH, 11.7). 
After centrifuzatiar at 1,500 g for ten 
minutes, the abserkance of liberated 
p-nitrophenol was measured at 410 nm. 
Prote n content was determined by the 
methed of Lavery et 21? The significance of 
the values wa=detemined with the use of 
Student's f tes. 


RESULTS 
Basic Properies of Enzymes 


All enzyme asszys were found to be 
linear for at EastSD minutes with the 
use of either con-rol or tumor tissue. 
The optimal pH for each assay was 
determined esing control white mat- 
ter, a meningioma, a glioblastoma, 
and £ metastatic zamor from a testis. 
No cifferenc? between control and 
tumor tissue- was found with regard 
to the optimum DH for a given 
enzyme. The optmum pHs were as 
follows: BS-gucu-enidase, 3.7; acid 
phosphatase, 5.5 alkaline phospha- 
tase, 10.75 f-zalactosidase, 4.7; and 
hexesaminidase, «1 


Hydrolytic Erzyme Activities of Tumors 


A total of 52 primary and five 
metastatie twmors were examined for 
protein content and enzyme activity 
of five hydrciytic enzymes. All tumor 
activities were compared with the val- 
ues ebservec for normal white mat- 
ter. 

The general pmotein content of the 
tumcrs was comparable to that of 
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normal gray or white matter (Table 1). 
Moreover, the protein levels of pri- 
mary CNS tumors were the same as 
those of metastatic tumors. 

The level of 8-glucuronidase activi- 
ty in the groups of tumors was consis- 
tently found to be much greater than 
for control white matter. Again, no 
major difference was seen between 
gliomas, meningiomas, and metastat- 
ic tumors. However, the enzyme activ- 
ity of the four schwannomas and the 
one oligodendroglioma was consider- 
ably lower than for the other tumor 
tissues. 

When hexosaminidase (N-acetyl- 
glucosaminidase) was measured in 
these same tumors, increased activity 
over that of controls was again 
observed. Unlike the £-glucuronidase 
activities, the schwannomas yielded 
the highest mean activity for hexos- 
aminidase. The enzyme activity was 
slightly less for metastatic tumors and 
was considerably less in the single 
oligodendroglioma and medulloblasto- 
mas examined. 

In analyzing these data, a further 
observation was made. If the hexos- 
aminidase activity for an individual 
tumor was divided by its B-glucuroni- 
dase activity, a ratio was derived that 
seemed to be characteristic for given 
groups of tumors (Table 1). If the 
same manipulation was carried out on 
the values for the control tissue, the 
ratio derived for white matter was 
comparable to that found for primary 
tumors of the CNS. Tumors of the 
cranial and spinal nerve roots, the 
schwannomas, and the neurofibroma 
had ratios greater than that of normal 
tissue, while the metastatic tumors 
had a significantly smaller ratio. 

A third hydrolytic enzyme studied, 
B-galactosidase, was also increased in 
tumor tissue in comparison with 
normal white matter (Table 2). In the 
instances where statistical analysis 
was possible, all tumor groups except 
the schwannomas had significant in- 
creases of this enzyme activity. While 
the increase was not as large as those 
found for f-glucuronidase or hexos- 
aminidase, most groups of tumors had 
B-galactosidase activity at least three 
times greater than that of normal 
white matter. 

Analyses for acid and alkaline phos- 
phatase activity were less successful 
than those for the other enzymes. 
Alkaline phosphatase was quite vari- 
able, especially in the meningiomas 
and metastatie tumors. Acid phospha- 
tase activity also fluctuated greatly 
within given tumor types. Only the 
meningiomas and glioblastomas had 
cumulative acid phosphatase activities 
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that were significantly greater than 
those of controls. 

Of the patients with tumors who 
were studied, two with glioblastomas 
required a second resection because of 
regrowth some months after the ini- 
tial surgery, radiation therapy, and 
chemotherapy. Thus, it was possible to 
examine the same biochemical values 
of tissues derived from the patients' 
initial and subsequent operations (Ta- 
ble 3). In almost all instances, there 
was a reduction in the component 
being measured. The protein content 
of the tumors was considerably 
reduced in both patients. Patient 43 
had a large reduction in the activities 
of B-galactosidase, alkaline phospha- 
tase, and fi-glucuronidase. Patient 52 
also had a reduction in acid phospha- 
tase activity as well as B-galactosidase 
and alkaline phosphatase activities. 
The increased £-glucuronidase activi- 
ty in patient 52 was the only measured 
value that was greater in the recur- 
rent tumors. Hexosaminidase activi- 
ties were relatively unchanged. 


COMMENT 


This study not only confirmed the 
observation of Allen et al^? with 
regard to -glucuronidase and hexos- 
aminidase in human gliomas, but it 
has also demonstrated the same types 
of changes in other CNS tumors. The 
ratio of the activities of the enzymes 
hexosaminidase and f-glucuronidase 
may be important. If the lowest ratio 
of our groups of tumors, the metastat- 
ic tumors, is set equal to 1 and the 
glioma and the normal white matter 
ratios are divided by the initial metas- 
tatic tumor value of 4.12, the similari- 
ties of the ratios of the latter two 
groups are even more apparent (Ta- 
ble 4). 

If the appropriate data from a 
recent report by Allen et al? which 
dealt with a number of hydrolytic 
enzymes in ethylnitrosourea-induced 
tumors in rats, is treated in a similar 
manner, a similar pattern emerges 
(Table 4). The differences between the 
relative glioma-white matter ratios of 
the present study and those of Allen 
et al? can be attributed to at least two 
factors. First, the study by Allen et a 
used a different substrate for the 
B-glucuronidase assay, which may 
have altered the measured activity. 
Second, the nonneural tumors were 
not metastatic to the CNS tissue but 
were primary tumors of the tissues 
mentioned in their footnote. These 
factors may have been responsible for 
the observed differences. Most impor- 
tant, however, is the fact that the 
tumors studied by Allen et al’ were 
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B-Glucuronidase, Ratio, 









































No. of Protein, ug/ nmole /hr/mg N-acetylglucosaminidase, B-Glucuronidase / 
Specimen Specimens mg Dry Weight Dry Weight nmole /hr /mg Dry Weight N-acetylglucosaminidase 
Glioblastoma, grades 3 and 4 15 - 506 + 136 131 + 51.21 920 + 3511 8.31 + 4.51 
Meningioma 13 446 + 173 160 + 96.11 1,060 + 6561 6.82 + 2.17 
Schwannoma 4 486 + 180 69.6 + 32.01 1,230 + 115+ 25.0 + 21.8 
Metastatic tumor 5 500 + 120 190 + 44.2+ 744 + 294} 4.12 + 1.428 
1 


Normal white matter 5 440 + 58.3 16.1 + 3.68 131 + 36.0 8.46 + 2.94 
5 


Normal gray matter 526 + 77.2 311 + 106 5.73 + 3.92 


*All tumor values are compared with values for normal human white matter. 
1The difference is significant at P < .001. 

The difference is significant at P < .01. 

§The difference is significant at P < .02. 





















Table 2.—58-Galactosidase and Acid and Alkaline Phosphatase Activities in Human CNS Tumors and Tissue (Mean or Mean + SD) 







Phosphatase, 
nmole/hr/mg Dry Weight 


No. of B-Galactosidase, —————————— 
Specimens nmole/hr/mg Dry Weight Ac Alkaline 


102 + 49.11 141 + 54.6 216 + 181 
111 + 37.41 172 + 88.58 155 + 84.8 
Meningioma 86.5 + 33.11 188 + 70.6|| 2,380 + 3,960 
Schwannoma 4 60.0 + 42.2 78.3 + 40.9 73.1 + 56.0 

Metastatic tumor 5 101 + 41.27 215 + 101 546 + 676 


Normal white matter 28.8 + 11.5 94.5 + 31.7 102 + 27.9 


5 
Normal gray matter 5 38.3 + 4.86 107 + 33.0 116 + 74.2 


*All tumor values are compared with values for normal human white matter. 
TThe difference is significant at P < .01. 

{The difference is significant at P < .001. 

§The difference is significant at P — .10. 

||The difference is significant at P < .02. 
















Specimen* 
Astrocytoma, grades 1 and 2 
Glioblastoma, grades 3 and 4 
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15 
13 





















Table 3.—Biochemical Properties of Glioblastomas Derived From Initial Operation and From Surgery 
After Radiation Treatment and Chemotherapy 


Phosphatase, 
nmole /hr /mg Dry 
B-Galactosidase, Weight B-Glucuronidase, N-acetyl-glucosaminidase, 
Patient Protein, ug/ nmole /hr/mg —————————————À nmole /hr /mg nmole /hr /mg 


No. mg Dry Weight Dry Weight Acid Alkaline Dry Weight Dry Weight 
43 
Initial 
Recurrent 
52 
Initial 
Recurrent 
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Tabdie 4 —Comrparison of Our Hexosaminidase-8-Glucuronidase Ratios 
With Those of Allen et al? 


Tissue 


Present Ratios 
Normal white watter* 2.05 


Ratios Calculated From 
Data of Allen et al* 


3.11 


glimas 2.06 3.14 


Nomneusai tumarst 


1.00 — 1.00 





saves cf normal rat spinal cord are from Allen et al* data. 

indicates that te ratios are for 28 astrocytomas and glioblastomas in present study. 

fin the Allen et alf study, this group was composed of two squamous cell carcinomas of the 
stomach and two-o' the salivary glands and one adenocarcinoma of the mammary gland. Nonneural 
tumor ratios have teer arbitrarily set equal to 1.00. 


chemically incueec experimental tu- 
mors in rats. 

Mevertheless, it is still apparent 
that the z-tivi-y of B-glucuronidase of 
glia and the astrecytomas and glio- 
blastemas der-ved from glia are gen- 
erally greater and the hexosamini- 
dase 5 less) than in tumors that origi- 
nate in the nonneural tissues thus far 
examine An exception is the enzyme 
values found fer the one oligodendro- 
glioma w= were able to study. If the 
experimental measurement of en- 
zymeratins can be proved to be consis- 


tent, it woulc provide a method for | 


deserminmeg i^ a brain tumor of histo- 


L Allen N: glucuronidase activities in 
tumors of tie nerwous system. Neurology 11:578- 
596, 1961. 

Z Allen X,'Cleadenon NR, Gordon W: Abnor- 
maities in otal activites and subcellular distri- 
bution of feur acx: hycrolyases in brain tumors, 
in: Proceederas oF the Sixth International Con- 
gress on Newropataology. Paris, Mason et Cie, 
19D, pp 535-539. 

& Allen N: Acd hydrolytic enzymes in brain 
tumors. Prag Exp Tumer Res 17:291-307, 1972. 

4. Swenkerg JA, Clendenon N, Delinger R, et 
al: Sequent 8! deveiopmert of ethylnitrosourea- 
incueed nemrinomss: Morphology, biochemistry, 
and transpiantab lity. J Natl Cancer Inst 55:147- 
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logically uncertain tissue origin is pri- 
mary or metastatic. 

Although increased in the tumors 
we studied, the enzyme activities of 
B-galactosidase did not demonstrate 
any tissue-specific increases. The 
variable nature of the acid and alka- 
line phosphatase enzymes, particular- 
ly the alkaline phosphatase activity of 
the meningiomas and the metastatic 
tumors, makes further comment 
about these enzymes impossible. 

Other properties of these hydrolytic 
enzymes may be affected by the neo- 
plastic state and would not necessarily 
be reflected in an altered enzyme 
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Phenytoin and Chlorpromazine 
in the Treatment of Spasticity 


Stanley L. Cohan, MD, PhD; Arthur Raines, PhD; Jean Panagakos, MD; Patricia Armitage, RN 


® The efficacy of phenytoin sodium and 
chlorpromazine hydrochloride in the re- 
duction of spasticity was evaluated in 
both open and controlled studies. In each 
study, the majority of patients exhibited 
both objective and subjective signs of 
improvement. Reduction of motor tone in 
spastic muscles, as well as improvement 
in functional status, was observed. Most 
patients experienced greater benefit from 
the combination of phenytoin and chlor- 
promazine than from either drug alone. 
The use of the drugs in combination per- 
mitted decreased chlorpromazine doses 
and reduced unwanted side effects such 
as lethargy and somnolence. These drugs 
may exert their action by suppressing 
fusimotor efferent as well as afferent dis- 
charges from muscle spindles. The 
results suggest that the fusimotor system 
is an important pharmacologic target in 
the treatment of spasticity. 

(Arch Neurol 37:360-364, 1980) 


Gpasticity, which may result from a 
wide variety of CNS diseases that 
produce upper motor neuron lesions, is 
often a source of motor disability and 
major discomfort. However, patients 
exhibiting spasticity sometimes use 
hypertonic muscles for support, and 
therefore abolition of the hypertonus 
is not always desirable. Thus an 
important principle in selecting pa- 
tients for reduction of spasticity is 
that they not be individuals in whom 
the muscles of the lower extremities 
and pelvis are so weak that the muscle 
hypertonus is necessary for weight 
bearing. 
Most drugs available to treat spas- 
ticity have been of limited value. Diaz- 
epam reduces spasticity, but the 
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mechanism of this action is not clear; 
it may produce reduction in motor 
tone as a result of generalized CNS 
depression.* There is evidence to sug- 
gest that diazepam enhances presy- 
naptie inhibition in the spinal cord 
and facilitates the action of gamma 
aminobutyric acid (GABA) by modify- 
ing GABA receptors: Diazepam, 
when given in doses large enough to 
significantly reduce muscle tone, 
usually produces marked somnolence.’ 
Dantrolene sodium, although effica- 
cious in some spastic patients, re- 
duces muscle hypertonus by uncou- 
pling excitation from contraction in 
skeletal muscle.'* The mechanism for 
this action appears to be an inhibition 
of Ca** release from the sarcoplasmic 
reticulum.’ Because of this uncoupling 
action, dantrolene weakens skeletal 
muscles and thus diminishes both 
voluntary motor activity and muscle 
hypertonus. In addition, the drug fre- 
quently produces somnolence and is 
hepatotoxic in some patients.” Baclo- 
fen is a lipid-soluble analog of GABA 
that reduces spasticity in many 
patients.'""* Although chemically re- 
lated to GABA, it is not known if its 
pharmacologic actions are on the 
GABA system.’ It may produce som- 
nolence or increased weakness." 

The decerebrate cat, a preparation 
that exhibits exaggerated stretch 
reflexes, clasped knife responses, and 
clonus, is a widely recognized experi- 
mental model of an upper motor neu- 
ron lesion producing muscle hyperto- 
nus.^ It has been known for many 
years that chlorpromazine hydrochlo- 
ride abolishes decerebrate rigidity in 
the cat by inhibition of the increased 
gamma motoneuron activity that 
characterizes this state.'*"" Chlorpro- 
mazine hydrochloride has been admin- 
istered intravenously to man and 
found effective in abolishing spastici- 
ty, but the doses required produce 
somnolence and lethargy.'*"* Pheny- 
toin sodium has been reported to 
reduce motor tone” and is known to 
directly depress afferent discharges 


from cat muscle spindles.” Although 
phenytoin at very high doses dimin- 
ishes decerebrate rigidity,” low doses 
of phenytoin potentiate the capacity 
of chlorpromazine to abolish decere- 
brate rigidity.” 

A systematic trial of chlorproma- 
zine and phenytoin alone or in combi- 
nation as therapy for spasticity has 
not been previously attempted. In 
view of the efficacy of chlorpromazine 
and phenytoin in reducing experimen- 
tally induced rigidity,” we undertook 
an investigation of the efficacy of 
these agents in patients with spastici- 


ty. 
PATIENTS AND METHODS 
Open Study 


Initially an open study was performed 
beeause we felt that it was necessary to 
demonstrate some order of efficacy for 
phenytoin and chlorpromazine before sub- 
jecting patients to the rigors of a more 
protracted controlled study. Twelve volun- 
teer patients participated in this prelimi- 
nary study. 

All patients in the open study and the 
double-blind controlled study described 
subsequently were under the care of an 
attending neurologist at Georgetown Uni- 
versity Hospital. Each patient had the pur- 
pose of the study explained, as well as the 
possible risks involved, and gave informed 
consent before entering the study. All 
patients entering the study had spasticity 
manifested by increased motor tone, and 
increased resistance te stretch of affected 
musculature. The patient population in the 
open study ranged in age from 26 to 75 
years and consisted of seven women and 
five men. There were four subjects with 
multiple sclerosis, two with infarction of 
the anterior thoracic spinal cord, two with 
deep cerebral hemispheric strokes, one 
each with subacute combined degeneration 
of the spinal cord, cerebral palsy, and 
amyotrophic lateral sclerosis, and one with 
cervical spondylosis in which spasticity 
worsened after cervical laminectomy. Each 
patient was examined every two weeks and 
evaluated clinically for changes in motor 
strength, tone, and muscle stretch reflexes. 
Depending on the spectrum of disability in 
each patient, changes in functional status 
such as manual dexterity, ability to get out 
of bed or out of a chair, ability to walk or 
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climb stairs; and changes in pain due to 
spasm were evalua ed at each visit. In 
adcitien, adverse efe-ts such as lethargy 
were evaluated. 

Each patient was started on a regimen of 
pheny-oin sediem 290 to 300 mg/day, and 
achieved srum Evde of 12 to 18 pg/mL 
withim approximately two weeks. After 
two weeks, if mo vn.oward effects were 
observed, chlorpromazine hydrochloride 
was aided initially mdoses of 10 mg three 
times a day. The dose of chlorpromazine 
was gradually increased to the maximal 
tolerz-ed dose, whieh was usually 50 to 75 
mg tree times a day. In addition, each 
patient reseived 75 mg of chlorpromazine 
hydreehloride im a sustained-release cap- 
sule at bedtime because this appeared to 
amelmrate the heign*ened spasticity seen 
in the early morning in the first several 
patierts teeated. A each outpatient visit 
bleod samples were drawn and analyzed 
for eemplete blead c=] count, SGOT, SGPT, 
lactic de-xdrozenasee, alkaline phospha- 
tase, BUN, biirubm calcium, phosphate 
sodium, potassium, cioride, carbon diox- 
ide, sad pheny-oin evel determinations. 


Centrotled Study 


Bezause of the promising results ob- 
tained in the open tedy, a second, double- 
bind, cressover sudy was performed. 
Patients admitted oc the controlled study 
all exhibized spastity as manifested by 
incveased mator tone and increased 
resistance to stwetch of affected muscula- 
ture. All patients im tne study had spastici- 
ty ef at least ^wo sears’ duration and the 
condition had 3een stable for at least one 
year Ageof patientes ranged from 24 to 67 
year- There wer= five men and five 
women. Sever of tae ten patients had 
multzple scieresis and their spasticity was 
primarily the resul ef spinal cord involve- 
men- In each x: these patients, spasticity 
was mitee pr marly to the lower extrem- 
ites. Onegatient hae spasticity of the left 
uppe- and lower extremities as the result 
of a "igh- cerebral infarction; one patient 
has spaseity in al four extremities sec- 
ondary te bilateral cerebral infarction; and 
one patient had primary lateral sclerosis 
producing spasticEy in all extremities. 
Each patient kad thestudy fully explained, 
including the use ef placebo, and gave 
informed «onsent. 

ÀJ patents had a complete neurological 
exar inatien znd were reexamined as out- 
patients every two weeks by one of us 
(S.L.2) far the duvation of the study. To 
predude tae problem of inter-rater relia- 
blit, only ome clinician made the clinical 
evaluations. Motor tone was evaluated at 
each visit by determining the number of 
pounds of foree nesessary to overcome the 
resistane= of 2 zivenanuscle™ using a dyna- 
mometer ‘Chatillon. At no time did the 
examiner performmg the neurological 
evamatiers kmow which medication the 
patient was taking. 

Tests af functional status included mea- 
suremer-s of the imes necessary to walk 
20 £, di-l sever randomized numbers on a 
telephon=. open arxclose five buttons, and 
tie and untie shoelaces. Signature and abil- 
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ity to draw a spiral were evaluated at each 
visit. These latter tests of functional status 
were performed only when the patient’s 
repertoire of movements made this feasi- 
ble. Patients were questioned regarding 
their subjective impression about activities 
of daily living and the presence or absence 
of painful spasms. At each visit blood 
samples were drawn for analysis, as 
described above. The phenytoin determina- 
tion served as a check on compliance with 
the protocol and for dose adjustment in an 
effort to achieve serum levels within those 
ordinarily considered therapeutic for the 
treatment of epilepsy (10 to 20 ug/mL). 

Before entering the four eight-week 
blocks of study, patients were given place- 
bos for a two-week period. This permitted 
obtaining initial evaluation and clinieal 
chemistry data and a period of induction to 
learn the experimental procedure. It also 
would be expected to minimize any tran- 
sient subjective effect that entry into a 
drug trial might produce. The four treat- 
ments consisted of phenytoin plus placebo, 
chlorpromazine plus placebo, the combina- 
tion of phenytoin plus chlorpromazine, 
and placebo alone. Each was administered 
on a double-blind basis for eight-week peri- 
ods. All patients received all four treat- 
ments in a complete crossover. Treatment 
sequences were randomized using 4 x 4 
Latin squares as patients entered the 
study. 

Daily medication, which always ap- 
peared identical (five capsules and four 
tablets), was packaged in envelopes con- 
taining the daily dose to be taken at bed- 
time. The envelopes were coded to identify 
patient and week of study. The phenytoin 
sodium dose could be varied in 100-mg 
steps from 0 to 500 mg, and the chlorpro- 
mazine hydrochloride in 25-mg steps from 
0 to 150 mg daily. Patients receiving 
phenytoin sodium started with 200 mg/day 
for the first week, and 300 to 500 mg/day 
in subsequent weeks. Patients receiving 
chlorpromazine hydrochloride started with 
25 mg/day; each week the dose was raised 
by 25 mg/day until a dose of 150 mg/day 
was achieved. In those patients in whom 
side effects (lethargy, orthostatic hypoten- 
sion) precluded this dose level, the largest 
dose that was well tolerated was employed. 
The randomization and medication prepa- 
ration and its coding were performed by 
one of us (A.R.) who had no patient contact. 
Dosage adjustments were made using 
blood level data as well as the clinieal state 
of the patient as assessed by a neurologist 
cognizant of the drug assignment (J. P.). In 
addition to the objective measures of relief 
from spasticity, patients were queried as to 
when they felt they were most free from 
spasticity, had achieved their best func- 
tional status, and were most comfortable. 

Patients' subjective responses and inves- 
tigator evaluations of functional status 
were evaluated by a x? test; objective mea- 
surements of motor tone were recorded 
and the placebo responses (if any) sub- 
tracted. The net changes in motor tone 
were normalized by taking the patient's 
response to placebo as 100%. These data 
were grouped according to treatment and 
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evaluated by an analysis of variance. 
Orthogonal contrasts were made using 
Duncan’s new multiple range test. Values 
of P< .05 were regarded as significantly 
different from control. When mean values 
are reported, standard errors are pro- 
vided. 

RESULTS 

Open Study 


Motor Tone.—Each of the 12 pa- 
tients manifested a drug-induced re- 
duetion in motor tone cn the basis of 
clinical examination. In three pa- 
tients, one with subacute combined 
degeneration of the spinal cord, one 
with cervieal spondylosis, and one 
with spinal cord infarction, phenytoin 
alone was sufficient to reduce spastic- 
ity. The results of the open study are 
summarized in Table 1. 

Functional Status.-Of the 12 pa- 
tients, nine showed functional im- 
provement. In most cases this was 
manifested by improved gait, but 
improved ability to get out of bed or 
out of a chair was alse seen. Several 
patients had severe, painful spasms 
that were ameliorated by phenytoin 
and chlorpromazine, and in the pa- 
tient with cerebral palsy, there was 
improved handwriting and greater 


ease in using eating ucensils and the - 


telephone. Three patients had either 
no improvement or a worsening in 
functional status. Two of these pa- 
tients had multiple sclerosis and were 
ataxic prior to treatment; the ataxia 
worsened during treatment to such an 
extent that ambulation and coordina- 
tion became severely _mpaired. Both 
of these patients returned to their 
previous functional status within four 
to five days after discontinuing the 
medication. The patient with amyo- 
trophic lateral sclerosis became less 
well able to walk because tone in his 


legs diminished and motor strength | 


was inadequate to support his 


weight. 
Controlled Study 


Motor Tone.—Forees required to 
overcome spasticity in patients receiv- 
ing placebo ranged from 2.9 to 18.9 kg 
(6.6 to 42.0 Ib). Six of the ten patients 
who received phenytoin experienced a 
reduction in motor tone as measured 
by the dynamometer. The extent of 
reduction within these six patients 
ranged from 11% to 61% of placebo 
values. The mean response for all ten 
patients receiving phenytoin (serum 
levels, 3 to 27 ug/mL) was 105% + 
92% of control (values determined 
while taking placebo) and this was no 
different from placebo. No correlation 
between serum leve's and efficacy 
could be established, although no effi- 
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Patient/ 
Age, yr/Sex Etiology 
1/36/F Thoracic spinal cord 5 yr 
infarction 


2/48/F Multiple sclerosis 


Subacute combined 
degeneration of spi- 


3/49/M 






















7/39/M Cerebra! palsy 





8/26/F 














9/49/F 





10/75/M Cervical spondylosis 





11/52/F 





12/66/F Right cerebral infarc- 


tion 


cacy was ever observed when serum 
concentrations were less than 7 ug/ 
mL. 

Eight of the patients receiving 
chlorpromazine experienced a reduc- 
tion in tone (range of reduction, 18% 
to 83%). When the responses of all ten 
patients to chlorpromazine were eval- 
uated, the motor tone was 79.8 + 7.4% 
of placebo responses, a significant 
(P < .05) reduction when compared 
with either placebo or phenytoin. The 
combination of chlorpromazine plus 
phenytoin produced a reduction of 
motor tone in eight patients (range of 
reduction, 12% to 77%). The overall 
response of all patients to the combi- 
nation was seen in a reduction of 
motor tone to 83.7% + 7.8% of control 
values. This proved to be significantly 
lower (P < .05) than values obtained 
when patients were taking either phe- 
nytoin or placebo but not different 
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Duration Phenytoin 


18 mo 


nal cord 

4/32/M Thoracic spinal cord 3 yr 
infarction 

5/35/F Multiple sclerosis 2 yr 

6/57/M Amyotrcphic lateral 4 yr 
sclerosis 


Multiple sclerosis 3 yr 


Multiple sclerosis 4 yr 


Left cerebral infarction 1 yr 


9 mo 





Table 1—Open Study: Effects of Phenytoin Sodium and Chlorpromazine Hydrochloride in 12 Patients With Spasticity 


Medication, mg/Day 
OO 
Chlorpromazine 


300 150 21 











300 






11 








300 isi 2 






300 225 5 






13 





300 225 2% 


100 150 12 










300 75 17 






200 75 13 


from values obtained when patients 
were taking chlorpromazine alone. 
Although chlorpromazine alone ef- 
fected a significant reduction in tone 
and phenytoin alone did not, the com- 
bination proved most efficacious in 
the majority of patients. 

In addition to the objective reduc- 
tion in motor tone noted, the drug 
combination produced a subjective 
improvement in eight of the ten 
patients in the controlled study 
(P < .05, x? test; Table 2). The number 
of patients experiencing improved 
functional status and the patients’ 
reports of improvement in symptoms 
are given in Table 2. The drug combi- 
nation produced a significant im- 
provement in the patient's evaluation 
of functional status. The combination 
also provided maximal benefit to most 
patients. That is, when one deter- 
mines the treatment to which most 


Duration of ——————————————— 


Medication, mo Motor Tone 





Effects 














Functional Status 
Fully ambulatory 





Reduced 









Reduced Improved ambu ation; climbs 
stairs and gets out of chair 


and bed with less difficulty 


Improved ambulation; abie to 
get out of bec and chair 
more easily; improved man- 

ual dexterity 


Marked improvement in am- 
bulation 


Worsened ambulation and 
dexterity secondary to in- 
creased ataxia 


Worsened ambulation sec- 
ondary to increased difti- 
culty with weight bearing 


Improved manual dexterity 
with greater use of eating 
utensils; improved hanc- 
writing; reduced painful 
spasms in lower back and 

legs 

Worsened due to increased 

gait ataxia, slurred speech 

and lethargy 


Reduction in painful spasm 
of paravertebral muscles; 
no improvement in ambula- 
tion because cf impaired 

weight-bearing ability 

Improved ambulation with 

greater steadiness and im- 

proved speed of ambula- 

tion 


Marked reduction in frequen- 
cy and severity of painful 
spasm in hamstring gas- 
trocnemius muscles of 

right side 


Marked reduction in frequen- 
cy and severity of painful 
spasm in gastrocnemius 
and hamstring muscles on 

the left side 










Reduced 














Reduced 












Reduced 



















Reduced 







Reduced 













Reduced 









Reduced 













Reduced 













Reduced 

















Reduced 









patients responded optimally, the 
combination of chlorpromazine and 
phenytoin was superior (Table 3). 
Treatment with phenytoin reduced 
the chlorpromazine dose required for 
optimal response to treatment. Thus, 
examination of the chlorpromazine 
doses given to the six patients with 
maximum improvement when taking 
the combination revealed that the 
chlorpromazine dose was 75 + 12.9 
mg, whereas these same patients 
required 125 + 17.1 mg of chlorpro- 
mazine for maximum benefit when 
this was the sole treatment (P < .05, 
paired comparisons). 

One patient, with primary lateral 
sclerosis, did not show improvement 
with medication. Toxic side effects 
were seen in two patients. One patient 
exhibited transient evidence of mild 
hepatic toxicity, presumably due to 
chlorpromazine; blood test values re- 
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Table 2.—Contrelied Study: Efficacy of Phenytoin Sodium and Chlorpromazine 
Hydrochloride in Treating Ten Patients With Spasticity* 


Hand Skills Gait 
Improvement 





Subjective 


Improvement Improvement 


*\alues represent ne. of patients showing improvement over placebo responses. 
fSignificently differeat (P < .05) from phenytoin alone (x^ test); not significantly different from 


cahlo-promazine-asone. 













Table 3. Controlled Study: Number of Patients Receiving Maximum Benefit* 


namm 


Motor Tone 
Reductoni 


Chliorpremazime hydrochloride 


Prenytoin and chicrpromazine 3 s : á 
zombined 


Areas Assessed 


Hand 
=“ 


Subjective 


Sa provement 





*\Velues wsed in assessing benefit were determined by difference between values obtained during 


active drug treetments and placebo. 


7One patient experienced a maximum reduction in tone that was equal with both phenytoin and 


pnemrtoin and onlorpremazine combined. 


i1Ome patient experienced a maximum improvement in subjective state that was equal with both 
chicroromazine and phenytoin and chlorpromazine combined. 
§Significantly cifferent (P < .05, x^ test) from either phenytoin or chlorpromazine. 


flecez ng hepatic dysfunction reverted 
to normal withouc any alteration in 
druz dose. The ether patient experi- 
enced orthcstatic hypotension that 
rematted with a reduction in the chlor- 
promazine dase. 


COMMENT 


Tre results of the present study 
demonstrate that chlorpromazine and 
pherytoin can diminish muscle hyper- 
tonus seconcary t upper motor neu- 
ron lesions. 

Ftenytoir alone was effective in 
reducing spasticity in six of ten 
patents in tne cortrolled study and in 
Gt last three of 12 patients in the 
cper study. It is cGifficult to assess the 
true efficacy of phenytoin in the open 
study since ehlorpromazine was usual- 
ly acded as seon as seemed reasonable 
znc the duration of treatment with 
phemytoin alone (zwo weeks) in most 
patients preeludee an accurate assess- 
mest. Phemytoin alone was optimal 
treatment fw one of the ten patients 
in the controlled study. Although we 
could not cerrela.e phenytoin serum 
leve with efficacy, it would appear 
that levels above 7 ug/mL are mini- 
mal y necessary “or any measurable 
activity. 

Chlorprormazine was an effective 
agent in recucing motor tone in eight 
of æn patie ts in the controlled study. 
The drug’s use a` highest doses how- 
ever, was aceompanied by lethargy in 
several patients. The efficacy of chlor- 


Arch Neurol—Vol 37, June 1980 


promazine in the open study cannot be 
commented on since it was used only 
in patients already receiving pheny- 
toin; the effects of chlorpromazine 
alone were not examined. The combi- 
nation of chlorpromazine and pheny- 
toin offered the greatest benefit to 
most patients, particularly in regard 
to subjective symptoms, but also in 
reducing motor tone in eight of ten 
spastic patients in the controlled 
study and in all 12 patients in the open 
study; lower doses of chlorpromazine 
were required to produce maximal 
reduction in tone when used in combi- 
nation with phenytoin. These results 
parallel our observations in decere- 
brate cats,” in which there appears to 
be a synergistic action of chlorproma- 
zine and phenytoin in reduction of 
hypertonus. Furthermore, the im- 
provement in functional status was 
greatest when these drugs were used 
in combination, perhaps due in part to 
reduction in chlorpromazine dose and 
therefore in the lethargy reported by 
several patients when chlorpromazine 
was used alone to achieve maximum 
reduction in tone. 

Loss of suprasegmental inhibition 
of segmental motor neurons is 


thought to be the basis of the develop- 


ment of spasticity.*** Although some 
lesions producing spasticity in man 
fail to completely abolish supraseg- 
mental control of motor neurons, spas- 
ticity may develop following complete 
transection of the spinal cord???" dem- 
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onstrating that the elements neces- 
sary for the production of spasticity 
exist on a segmenta. level within 
the spinal cord. Many investiga- 
tors?»253135 have demonstrated that 
increased gamma motor neuron activ- 
ity is responsible for the hypertonus 
observed in most spastic patients; 
hyperactivity of gamma motor neu- 
rons renders muscle spindles hyper- 
sensitive, leading to increased alpha 
motor neuron drive by spindle affer- 
ent fibers. Thus the gamma motor 
neuron is a potential object of phar- 
macologic attack and may be the site 
of action of phenothiazines. Pheno- 
thiazines with the greatest efficacy in 
reducing spasticity are those with 
prominent alpha-adrenergic blocking 
properties?**^ whereas drugs that are 
B-adrenergic blockers have no effect 
on spasticity.'*'*?' Anatomic evidence 
also suggests that descending nor- 
adrenergic pathways in humans and 
animals, with terminals in close asso- 
ciation with alpha and possibly gam- 
ma motor neurons, may be important 
in the regulation of segmental motor 
neuron activity.*'** This is consistent 
with the observations that noradren- 
ergic effects on motor neurons are the 
result of facilitation of the fusimotor 
gamma efferent system*’***’ and that 
a-adrenergic blocking drugs, such as 
chlorpromazine, reduce the hyperto- 
nus of spasticity by inhibiting the 
gamma efferent system.** 

Spindle afferent discharge is in- 
creased in spasticity,*’** and may be 
another pharmacologie target in the 
treatment of spasticity because these 
spindle afferent fibers excite the 
alpha motor neuron. Phenytoin direct- 
ly depresses afferent cischarges from 
muscle spindles and can totally abolish 
spontaneous as well as stretch-evoked 
tonic discharges." 

It was anticipated, on the basis of 
animal studies, that the use of phen- 
ytoin would allow maximum reduction 
in tone to occur at lower doses of 
chlorpromazine, potentially decreas- 
ing unwanted side effects of this lat- 
ter drug because the inhibition of 
spindle afferent discharge might po- 
tentiate drugs inhibiting gamma ef- 
ferent discharges or, for that matter, 
spasmolytic drugs with other sites of 
action. For this reason we decided to 
evaluate the efficacy of phenytoin in 
combination with chlerpromazine for 
the treatment of spasticity. As pre- 
viously noted, the chlorpromazine 
alone reduced motor tone, but maxi- 
mum benefit occurred in most pa- 
tients when the chlorpromazine and 
phenytoin were used in combination. 

Phenytoin and chlorpromazine may 
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act synergistically to reduce motor 
tone by decreasing responsiveness of 
the muscle spindle rather than by 
directly inhibiting the hyperactive 
alpha motor neuron. Although pheny- 
toin and chlorpromazine both dimin- 
ish spindle sensitivity, their different 
sites of action create the potential for 
synergism. Hyperaetivity of alpha 
motor neurons may also occur in the 
absence of hyperactivity of the fusi- 
motor system.***° This may explain 
why some patients with spasticity in 
our studies did not respond to chlor- 
promazine and phenytoin. Neverthe- 
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less, the therapeutic regimen reduced 
motor tone in the majority of our 
spastic patients, and compares favor- 
ably with the results obtained using 
other treatment modalities.5!9* AJ. 
though the combination of chlorpro- 
mazine and phenytoin should not be 
considered definitive therapy for 
spasticity, our results demonstrate 
that the muscle spindle is a pharmaco- 
logie target in the treatment of spas- 
tieity and may be an important sys- 
tem on which to test other drugs for 
potential efficacy in the reduction of 
spasticity. 
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Oculomctcr and Oculovestibular Functions 
in a Hemispherectomy Patient 


Bruno Estafio!, MD; Ramen Romero, MD; Manuel Sáenz de Viteri, MD; Jose Humberto Mateos, MD; Jorge Corvera, MD 


® Ocubmotor anë  oculovestibular 
functions in a patent who had undergone 
a left hemispnherectomy were examined 
under a variety ef visual and vestibular 
stimuli. The main findings were an inabil- 
ity to hold left eccentrc gaze, resulting in 
gaze-evoked nystagmesto that side; inac- 
curate saccades to f right; defective 
smooth pursuit te the left; asymmetrical 
vestibule-ocular »esperses (VOR) in the 


ows integratzon of oculomotor 
and oculovestibalar functions af- 
ter a hemispherectomy in man has 
been investigated in few patients.'* 
To our knowledge, -his is the first 
quantitative-stvdy cf the gain (input/ 
output ratie) of th» vestibulo-ocular 
responses (VOR), visual suppression 
function, and viswo-vestibulo-ocular 
reflexes (visuo-VOF) in this type of 
patient. We emehas@ the correlation 
of these abnormaities with other 
basie oe1lomoto* functions, particular- 
ly the smooth pursuit system. 


REPOFT OF 4 CASE 


A 21-year-old man was seen 12 years 
after a left hemispherectomy had been 
performed by one of as (J.H.M.). He was 
first seen at age € with a history of a right 
hemiplegia since »irtk- te had right-sided 
focal mctor conwilsions refractory to all 
medications. A ppeumpencephalogram dis- 
closed a -arge por=ncephalic cyst that occu- 
pied a large part af the left hemisphere. An 
EEG shewed frecuent epileptic discharges 
over theentire le^t hemisphere. He under- 
went a total left aemBpherectomy at that 
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dark due to the interaction of the VOR with 
the “spasticity of conjugate gaze"; de- 
creased gain of the visuo-vestibulo-ocular 
reflexes to both sides, more marked to the 
right, when rotated fixating on a stationary 
wall target or the environment, due to 
abnormal smooth and optokinetic sys- 
tems; and failure to inhibit the VOR when 
rotated to the left with visual fixation. 
(Arch Neurol 37:365-368, 1980) 


time. The basal ganglia and the thalamus 
were left intact. After the hemispherecto- 
my the convulsions did not recur, and he 
was able to attend school. Neurological 
examination on his last admission revealed 
a well-oriented, alert patient, with a good 
recent and remote memory. He did not 
have aphasia, apraxia, or agnosia, or per- 
ceptual or spatial disturbances. His IQ was 
measured at 90 on verbal testing and 84 on 
performance testing. 

Neuro-ophthalmologic examination 
showed the following: (a) a right homony- 
mous hemianopia with apparent preserva- 
tion of central vision; (b) the head and eyes 
were deviated 30? to the right; (c) the 
patient did not collide with objects and was 
unaware of the visual field defect; (d) the 
patient could not maintain left eccentric 
gaze fixation (25? to 35? range) because of 
the presence of gaze-evoked nystagmus; (e) 
absence of optokinetic nystagmus to the 
right (fast phase) when targets were 
moved to the left of the patient; (f) with 
forced eyelid closure or in the dark, the 
eyes deviated to the right; (h) vertical eye 
movements appeared normal. 

The patient had a right spastic hemiple- 
gia and held his right arm in flexion with 
pronation of the forearm and flexion of the 
fingers; his right foot was extended with- 
out any voluntary movements of the toes. 
He had a right facial weakness most prom- 
inent in the lower part of the face. The 


. Strength of the eyelids was equal on both 


sides. He was able to recognize tactile, 
thermal, and pain sensations in any part of 
the body surface. However, the pain thres- 
hold was increased in the palm of the right 
hand. An EEG showed normal activity on 


the right side and a slow alpha rhythm 
(8 eps) of low voltage over tae left hemi- 
sphere. Computerized axial tomography 
revealed preservation of the thalamus and 
basal ganglia on the left side. The patient 
was not taking anticonvulsants. 


METHODS 


Eye movements were recorded with DC 
and AC (time constant, 0.3 s) electro- 
oculography. Each eye was recorded sepa- 
rately, and the movements of both eyes 
were also recorded. Vertical eye move- 
ments were not analyzed. 


Maintenance of Gaze 


Maintenance of fixation in the straight- 
ahead and eccentric positions (range, 25? to 
40°) was recorded under conditions of light 
and darkness and with the pazient wearing 
a 20-diopter lens. 


Saccadic Eye Movements 
and Smooth Pursuit 


Saccadic eye movements were recorded 
with the head fixed, with the head free, 
and in the dark. Refixation saccades of 10°, 
20°, and 30° were recorded. After holding 
an eccentric position, the eyes always 
moved back to the primary »osition. Pur- 
suit movements were measured while the 
patient attempted to track a pendulum 
that moved at an angular velocity of 10? /s. 
No quantitative analysis of smooth pursuit 
eye movement was made. Optokinetic nys- 
tagmus was induced by full field stimula- 
tion. The drum was rotated horizontally at 
a constant angular velocity ranging from 
30 to 60? /s. 


VOR 


The VORs were assessed by sinusoidal 
chair rotations at frequencies of 0.3 to 0.5 
Hz. The physical characteristies of the tor- 
sion swing used have been described else- 
where. The patient was retated in the 
dark, with eyes open, while performing 
mental arithmetic; under eonditions of 
light, with eyes open, while looking at the 
surrounding environment (visuo-VOR); 
and while fixating on a target moving 
along with the chair (fixation suppression). 
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Fig 1.—Saccadic eve movements. Upper 
tracing is AC recorcing with time constant 
of 0.3 s. Upward deflection indicates 
movement to right; hypermetric saccades 
to right. Abbreviations are as follows: OD, 
right eye; OS, left eye; OD-OS, both 
eyes. 


The gain of the VORs was calculated by the 
cumulative slow ocular displacement to one 
side (sum of the total number of the slow 
components in degrees) and the total dis- 
placement of the chair for a half period of 
rotation (rotation to one side)* and by the 
ratio of peak eye velocity to peak chair 
velocity. 


RESULTS 
Maintenance of Gaze 


Under conditions of light, the 
patient was able to maintain fixation 
on a target with the eyes in the 
straight-ahead position. In the dark, 
the eyes deviated smoothly to the 
right. With eccentrie fixation to the 
left, the eyes deviated to the right, 
and rapid correction saccades to the 
left appeared in a typical gaze-evoked 
nystagmus. The velocity of the drift 
was approximately 8°/s. With the 
patient using a 20-diopter lens and in 
the dark, the nystagmus decreased, 
with the slow deviation to the right 
corrected with random saccades to the 
left. There was no nystagmus on 
extreme right gaze. 


Saccadic and Smooth 
Pursuit Eye Movements 


There were no differences between 
saccades performed with the head 
fixed and those performed with the 
head free, or in darkness. Seventy 
percent of the rightward saccades 
were hypermetric, with overshooting 
of more than 90%. The accuracy of the 
saccades did not improve with prac- 
tice. No significant relationship was 
found between the amplitude of the 
saccade and the degree of hyperme- 
tria (Fig 1). Leftward saccades were 
inaccurate 20% of the time. Differen- 
tial eye movement recordings showed 
that the right eye moved 20% to 25% 
more than the left. Pursuit eye move- 
ments were consistently saccadic to 
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Fig 2.—Smooth pursuit eye movements; saccadic pursuit to left. Upper tracing is AC 
recording with time constant of 0.3 s. Lower tracing shows stimulus at 10°/s. 
Abbreviations are as follows: OD, right eye; OS, left eye; OD-OS, both eyes. 


the left. The slow movement to the 
right was smooth but frequently 
would overshoot the target, getting 
back to it with a small saccade (Fig 2). 
Optokinetie nystagmus to the right 
(targets moved to the left of the 
patient) was abolished at the veloci- 
ties tested (30 and 60? /s). Optokinetic 
nystagmus to the left was normal 
(Fig 3). 


VOR 


Horizontal normal vestibular ramps 
were obtained at low frequencies of 
rotation while the patient was fixat- 
ing on a stationary wall target. Under 
this cireumstance the gain when 
rotated to the right (slow displace- 
ment to the left) was decreased, as 
compared with the gain when rotated 
to the left (0.6 gain with rightward 
rotations and 0.7 with leftward rota- 
tions). When the patient was rotated 
looking at the surrounding environ- 
ment (VOR or visuo-VOR) the gain to 
the right was 0.62, and to the left, 0.74 
(Fig 4) Under both conditions the 
normal gain is 1.0, that is, the eye 
displacement (or velocity) equals the 
chair displacement. Rotations in the 
dark (pure vestibular stimulus) had a 
gain of 0.6 to the left and 0.2 to the 
right (normal response in our labora- 
tory, 0.4 + 0.06) (Fig 5). With rota- 
tions performed while the patient was 
fixating on a target moving along 
with the chair (fixation suppression), 
the gain to the right was 0.1, and to 


the left, 0.6 (Fig 6). 


COMMENT 


Volk and Bruell described a ten- 
dency of the eyes in a hemispherecto- 
my patient to deviate to the side oppo- 
site the excised hemisphere. A sugges- 
tion was made that the deviation was 


compensatory for the hemianopia. ' 


Several authors have described an 
ipsilateral defect of the smooth pur- 
suit system in these patients.?'^ A 
defieit of upward pursuit has been 
invoked to explain downbeat nystag- 
mus." Mutatis mutandis, the gaze- | 
evoked nystagmus to the left may be 
ascribed to the impairment of the 
pursuit system to the left. Robinson” 
and Zee et al" have proposed the 
existence of a neural integrator (in 
the mathematical sense) in the eye 
motor neurons that hold positions of 
gaze. If this integrator becomes defec- 
tive, the eyes will drift back exponen- 
tially toward the primary position. 
Hence the tendency of the eyes to 
deviate to the side opposite the 
removed hemisphere cannot be ex- 
plained as a compensatory movement 
for the hemianopia. Even with visual 
fixation, the eyes tend to deviate to 
the side contralateral to the excised 
hemisphere. This wes clearly seen 
when our patient attempted to fixate . 
on an object in an eccentric left gaze 
position. We believe that the deviation 
of the eyes to the right, in our patient, 
with eyelid closure or in the dark, is 
the full expression of a tendency that 
exists even with the eyes open. 

A contralateral defect in the accura- 
cy of saccades was found by Troost et 
al.” They found, in a patient with a left 
hemispherectomy, tha: refixation sac- 
cades to the right were grossly inaccu- 
rate, with frequent overshooting and 
undershooting. 

Absence of optokinetie nystagmus 
responses (fast phase) to the contra- 
lateral side has also been reported. 
Asymmetrical vestibular responses in 
the dark, apparently due to the inter- 
action of the VOR with the sponta- 
neous drift of the eyes in darkness, is 
also well known.*?* 

Carmichael et al long ago demon- 


Oculomotor Functicns—Estafiol et al 


OS (Ge) 


oos 


Fic 3—Fu Ffield stimulation with targets moving to left of patient. 
Upper tracing Sows absence of optokinetic nystagmus to right at 
30? /= lower tracinc shows absence of optokinetic nystagmus at 
60°/s Abtreviatiors are as follows: OD, right eye; OS, left eye; 
OD-CS, both eves. | 


Fic 5 —Rctatioa in dark (pure vestibular stimulus). Figure indi- 
caes nigh gair of vestibulo-ocular response (VOR) when patient 
is notated -œ lef, low gain of VOR when patient is rotated to right. 
VCR in lefwarc rosation is added to deviation; with rightward 
rotation, VOR must cvercome preexisting eye deviation and 
response is diminished. Symbols are as follows: open circle, 
rotation tc :eft; asterisk, rotation to right; N, normal response. 
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Cumulative Slow Ocular Displacement, Degrees 


50 100 t50 200 250 300 340 
Chair Displacement, Degrees 
Fig 4.—Rotation with eyes open, patient fixating on environment 
(optokinetic plus vestibular stimuli). Slow ocular displacement is 
seen in direction opposite to rotation (vestibulo-ocular responses 
plus slow phase of optokinetic nystagmus). Low gain with right- 


. ward rotation may be explained by absent optokinetic nystagmus 


to right (slow phase of optokinetic nystagmus to left) and by 
spontaneous drift of eyes to right. Symbols are es follows: open 
circle, rotation to right; X, rotation to left; N, normal response. 


EE: 


Fig 6.—Visual suppression of vestibular stimulus. Loss of visual 
suppression of vestibulo-ocular responses is noted when patient 
is rotated to left. Patient was rotated while fixating on target 
moving along with chair. Symbols are as follows: open circle, 
rotation to right; asterisk, rotation to left; N, normal response. 
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strated that patients with unilateral 
cerebral disease cannot suppress the 
VOR when rotated, eg, when fixating 
on a target moving along with the 
chair or when the rotation is to the 
side of the removed or diseased hemi- 
sphere.* More recently Troost et al" 
have shown that patients with pro- 
gressive hemisphere disease (progres- 
sive supranuclear palsy) and defective 
smooth pursuit are unable to suppress 
visually the VOR and are likewise 
unable to increase the gain to unity. 
They also demonstrated that an 
absence of unilateral pursuit is asso- 
ciated with a unilateral failure to 
check the VOR. It is elear that a defect 
in smooth pursuit is associated with a 
low gain of the response when the 
patient is fixating on a stationary 
wall target and that this defect is due 
to the fact that under normal circum- 
stances the pursuit movement is 
added to the VOR. As some patients 
with cerebral hemisphere disease lack 
smooth pursuit, this mechanism can- 
not operate. Our results fully confirm 
all these findings. On the other hand, 
itis also well known that optokinetic 
and vestibular responses summate, ^ 
and in normal subjects the gain of the 
reflex when the optokinetic and ves- 
tibular systems are simultaneously 
stimulated (visuo-VOR) is also 1.0.5 
Given the fact that this patient had an 
absent optokinetie response to the 
right, it is therefore evident that the 
response under this specific situation 
must be asymmetric. In addition, 
optokinetic nystagmus responses to 
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the right (fast phase) require smooth 
eye movements to the left be added to 
the VOR to that side. Hence the lack 
of smooth pursuit and slow phase of 
the optokinetic nystagmus to the left 
would also account for a decreased 
response when the subject was rotated 
to the right (slow eye movement to the 
left: VOR plus slow phase of optoki- 
netic nystagmus). On the other hand, 
the drift of the eyes to the right that 
this patient spontaneously had may 
also account for the decreased re- 
sponse. 

In the dark, the conjugate deviation 
of the eyes to the right (spasticity of 
conjugate gaze) explains the asym- 
metrical responses. Thus, the VOR 
when the patient is rotated to the left 
is added to the deviation and the 
response is therefore greater. On the 
other hand, with rightward rotations, 
the VOR has to overcome the preexist- 
ing deviation, and the response is di- 
minished. In other words, the VOR in 
our patient refleets the interaction 
between the so-called spasticity of 
conjugate gaze and the VOR. The 
VOR is either added or substracted 
from the conjugate deviation. 

Our patient was unable to inhibit 
visually the VOR when rotated to the 
left. The failure to check visually the 
VOR can be seen as a positive sign in 
Jacksonian terms, since normally fix- 
ation mechanisms overcome the ves- 
tibular responses. It can be explained 
as a "release" of the vestibular mech- 
anisms from the visual impulses. This 
finding explains the "directional pre- 
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ponderance"" seen in caloric tests 
with visual fixation in patients with 
unilateral hemisphere disease. Several 
studies have shown that patients with 
cortical cerebellar degenerations'*- 
and experimental animals with floecu- 
lar and cerebellar lesions??? are un- 
able to inhibit through visual fixation 
the nystagmus induced by vestibular 
stimulation. It is reasonable to assume 
that the descending visual impulses 
come from the ipsilateral hemisphere 
and synapse on the cerebellum, 
whence they reach the vestibular or 
oculomotor nuclei on the same side. In 
our patient, the failure to hold left 
eccentric gaze, the abnormal pursuit 
movement to the left, the failure to 
inhibit the VOR when rotated to the 
left, and the low gain of the reflex 
when fixating on a stationary visual 
target or the environment indicate 
that an abnormal or absent smooth 
pursuit system is the main cause of 
these defects. 

Just prior to publication of our 
report, Sharpe et al? published a 
review of the changes observed in the 
smooth pursuit and saceadic systems 
after decortication. They found a 
decrease in gain of the smooth pursuit 
system to the side of the lesions, and 
an increase in gain to the opposite 
side. Both patients they described had 
nystagmus to the side of the lesion 
attributable to a defect in the pursuit 
system. 
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Tomography in Radionuclide Brain 
Imaging and Cisternography 


Barbara D. Barnes, MD, Howard G. Parker, MD, PhD 


® A new radionuclide tomographic 
scanmer produces 12 tomographic brain 
images instead of a single conventional 
brair scan. This scanner has important 
advantages over conventional radionu- 
clide scanning. The size, shape, and 
extent of a lesion and its relationship to 
surra nding structures are better defined. 
Tomegraphy often permits a firm diagnos- 
tic impression in stedies that would be 
equivecal with the use of routine scan- 
ning. Tomography may also be used in 
conjunction with radionuclide cisternog- 
raphy to provide a clear visualization of 
the CSF pathways and ventricles and to 
distirguish-overlying-structures. _ 

(Arch Neuro! 37:389-372, 1980) 


Tre interpretaticr of conventional 
radionuclide brain scans may be 
compicated by the uptake of the 
radienuclide by lessons of the scalp or 
skull The presenc of parenchymal 
lesions of the braim that underlie such 
superficial uptake may be impossible 
to detect with rou: me scanning. Brain 
scans performed after trauma or 
crametomy may show radionuclide 
uptase in a skull fracture, along a 
suture line, or in a craniotomy defect. 
Tomsgraphie braim scanning permits 
the separation of superficial uptake 
from uptake in parenchymal lesions. 
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THE TOMOGRAPHIC SCANNER 


A Pho/Con Multiplane Tomographic 
Whole-Body Scanner (Searle Diagnostics 
Inc) was used.'* This device is an elabora- 
tion of the scanner developed by Anger.’ 
The Pho/Con scanner is a dual-headed, 
whole-body radionuclide imaging device 
that permits a simultaneous readout of 12 
tomographic planes spaced throughout the 
region of interest. It performs multiplane 
tomography within a reasonable time: 50 
minutes for a whole-body bone scan or 12 
minutes for a tomographic brain scan. The 
device moves back and forth across the 
patient like a conventional scanner, but it 
is actually a hybrid between a scanner and 
a camera. 

This radionuclide focal-plane tomogra- 
phy is analogous to conventional radio- 
graphic tomography. The readout planes 
are perpendicular to the axis of the detec- 
tors. The principle involved is different 
from that of transverse-section imaging® 
by transmission or emission computerized 
tomographic (CT) scanners. In focal-plane 
tomography, each image contains all of the 
dots recorded from the detection of gamma 
rays by one of the two detectors, but 
information from planes other than the 
chosen one is blurred while information 
from the chosen plane is in sharp focus, as 
in conventional radiographic tomography. 

A multiplane tomograph is obtained by 
combining two instruments: the dual-head 
scanner, with the inherent tomographic 
effect of its focusing collimator, and the 
Anger scintillation camera. By placing a 
camera detector instead of a simple Nal 
crystal behind the focusing collimator, the 
location of light flashes in the crystal is 
detected and then the signals are reposi- 
tioned according to a simple algorithm that 
calculates a location for each depending on 
what plane or depth in tissue it is assumed 
to come from. This permits the recording 
and display of 12 parallel planes simulta- 
neously and makes a multiplane tomo- 
graphic examination clinically feasible. 

The distance between tomographic 
planes may be varied from a few millime- 


ters to a few centimeters. Although narrow 
spacing may be valuable, particularly for 
examination of the posterior fossa, most of 
our work has been done at a spacing of 
approximately 2 em with 12 uniformly 
spaced planes that cover the entire thick- 
ness of the head. Only this latter spacing is 
illustrated in the Figures. Either anterior- 
posterior or lateral tomography or both 
may be useful depending on the nature and 
location of the lesion. 


RADIONUCLIDE BRAIN SCAN 


To obtain the radionuclide brain scan, 
patients were given an intravenous injec- 
tion of 15 to 30 mCi of technetium Te 
99m-diethylenetriamine pentaacetic acid. 
Dynamic images were obtained at the time 
of injection, and static or tomographic 
images were obtained approximately one 
hour later with the use of a scintillation 
camera. The tomographie images were 
obtained with the use of the Searle Pho/ 
Con Multiplane Tomographic Whole-Body 
Scanner. 


RADIONUCLIDE 
CISTERNOGRAPHY 


For radionuclide cisternography, the 
patient was positioned in the lateral decu- 
bitus position and a lumbar puncture was 
performed. A small samrle of CSF was 
removed, and 1 mCi of indium-111 trans- 
ferrin® in a volume of 1 mL was injected. 
Images were obtained at 4, 24, and 48 hours 
after the injection. 


REPORT OF CASES 


Case 1.—A 79-year-old woman sustained 
several fractures in a motor-vehicle acci- 
dent. She underwent pirning of a left 
femoral fracture. On awakening from the 
operation, she was mute, with right hemi- 
paresis. Her neurologic status was un- 
changed, and she was transferred to San 
Francisco General Hospita. Medical Center 
(SFGHMC) for further care 24 days after 
the accident. She was caehectic and had 
global aphasia, right homonymous hemian- 
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parietal regions. 


Fig 1.—Case 1. Tomographic brain scan with anteroposterior 
projection, right (R) and left (L) sides. Images proceed from most 
anterior (top row, L image) to most posterior (bottom row, R 
mage). A indicates orbit; B, posterior sagittal sinus. Large 
cerebral infarction on left extends from frontotemporal region 
(open arrow) to parietal region (closed arrow). 





Fig 2.—Case 1. Tomographic brain scan with left lateral projec- 
tion. Bilobed cerebral infarction is in left frontotemporal and 





Fig 3.—Case 2. Tomographic brain scan, anteroposterior projec- 
tion, six posterior images. Left occipital infarction with lucen 
center gives ring appearance (open arrow). Posterior sagitta 
sinus indicated by closed arrow. 


opsia, and flaccid right hemiparesis. 

A dynamic radionuclide study showed 
decreased blood flow to the left hemi- 
sphere, and the static scan showed a large 
blood-brain barrier defect in the left fron- 
tal, temporal, and parietal regions (Fig 1 
and 2). Her neurologic deficit remained 
stable. 

Case 2.—A 65-year-old man was admit- 
ted after being found in a confused state at 
home. He had a history of myocardial 
infarction, hypertension, and adult-onset 
diabetes mellitus. He was drowsy, but 
could be aroused. There were a mild right 
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hemiparesis, fluent aphasia, and right 
homonymous hemianopsia. The CSF was 
clear, with an opening pressure of 230 mm 
H.O, an RBC count of 1/eu mm, a WBC 
count of 2/cu mm, a normal glucose level, 
and a protein level of 54 mg/dL. 

A radionuclide dynamic brain scan 
showed decreased flow to the left hemi- 
sphere, and a static scan showed a ring- 
shaped blood-brain barrier defect in the 
occipital region (Fig 3). A CT scan showed 
a low-density, ring-shaped lesion in the left 
occipital region that did not enhance with 
contrast administration. There was no 


Fig 4.—Case 3. Tomographic brain scan with right lateral projec- 
tion. Three lesions appear in right parietooccipital area (arrows). 
Patient had multiple amoebic abscesses. 


mass effect. Angiography showed basilar 
artery thrombosis. 

Within a week, the patient became 
comatose and had complete ophthalmople- 
gia, with skew deviation and decerebrate 
posture. He died two weeks after admis- 
sion. Necropsy showed basilar artery 
thrombosis, diffuse cerebral edema, bilat- 
eral occipital lobe infarction, and brain- 
stem infarction. 

Case 3.—A 24-year-old woman was trans- 
ferred to SFGHMC because of a granulom- 
atous skin lesion on the right arm and 
evidence of brain lesions. Six weeks before 
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Fig 5.—-2ase 4. Normal cisternogram, tomographic image, with 
anteroposterior projection taken four hours after lumbar injec- 
tion of -adionucsde. A indicates subfrontal activity; B, Sylvian 
cisterns C, »os^rior fcssa cisterns; D, cervical subarachnoid 
Space; E, cisterrs suvrounding brainstem. Radionuclide has not 





Fig 6.—Case 4. Normal radionuclide cisternogram tomographic 
image with anteroposterior projection. Images were obtained 24 
hours after lumbar injection. A indicates residua! radionuclide 
over convexities of hemispheres; B, parasagittal accumulation of 
radionuclide; C, residual radionuclide in posterior *ossa. 


yet ascendec over convexities of hemispheres. There is no filling 
of ventrcles. 


Fig 7.—Case 4. Radionuclide cisternogram with anteroposterior 
projection 24 hours after lumbar injection. There is filling of lateral 
ventricles (closed arrows) and an abnormal collection of radionu- 
clide in left temporal region (open arrow), which was site of an old 
intracerebral hematoma. R indicates right; L, left. 





Fig 8.—Case 4. Contrast-enhanced computerized tomographic 
scan. R indicates right; L, left. Note reversal of sides as compared 
with Fig 7. There is cerebral atrophy with focal atroohy in floor of 
L temporal lobe (arrow), which is area of resolved intracranial 
hemorrhage. 





admissien, she bezan *o have severe right- 
sided headaches witk vomiting, and she 
noted a swelling »eneatk the angle of the 
right jew. A radiomudide brain scan 
showed two posterior parietal lesions on 
the right side. 

On admission t» SF'3HMC, an examina- 
tion shewed a - x X-em scaly, painful 
lesion ever the r@ht deltoid muscle, with 
central ulceratior. There was a large, ten- 
der right submamiibuiar lymph node. The 
optic fumdi were normal. There was a left 
homonymous hemiaropsia. Skin biopsy 
specimens showed many plasma cells and 
giant cells, but the results of multiple 
stains and K@H scrapings were negative. 
The CSF pressum was 170 mm H.O, the 
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glucose level was 44 mg/dL (blood glucose 
level, 107 mg/dL), the protein level was 94 
mg/dL, and the WBC count showed 56 
lymphocytes. An India-ink smear was 
negative as were fungal cultures and the 
results of serological tests. 

A radionuclide dynamic study showed 
decreased flow to the right hemisphere. A 
static nuclide study showed three lesions in 
the right parietooccipital region (Fig 4). A 
CT scan showed enhancing lesions in the 
same area, with right to left shift. Angiog- 
raphy disclosed a large avascular mass in 
the right parietooccipital area, with shift. 
A “Ga scan showed uptake in the right side 
of the brain, in the skin lesion, and in the 
right chest wall. 


The largest mass was excised at craniot- 
omy. It was a granuloma. The next day, the 
patient became comatose, apneic, and 
hypotensive. Exploratory surgery of the 
wound was repeated, but no bleeding or 
increased pressure was found. A touch 
preparation of the brain showed free- 
swimming forms. A tentative» diagnosis of 
amoebic infection was made, and she was 
given amphotericin B. Intracranial pres- 
sure was increased. She remained comatose 
and died four weeks after admission. 

At necropsy, the brain was swollen, with 
multiple subacute infarcts. Trophozoite 
forms were found in the neocortex, cerebel- 
lum, and brainstem bilaterally. There were 
many chronic granulomata elsewhere. The 
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organism was found to be Hartmanella- 
Acanthamoeba.’ 


CasE 4.—A 63-year-old man was admit- 
ted to SFGHMC after being found on the 
floor of his apartment. He complained of 
inability to walk. There had been progres- 
sive spastic paraparesis of unknown origin 
for eight years and chronic alcoholism. His 
condition had deteriorated over four to five 
months, with increasing gait difficulty, 
incontinence, and impairment of memory. 
Nine months before admission, a left tem- 
poral intracerebral hematoma had been 
evacuated after a skull fracture. He had a 
mild residual aphasia and right focal motor 
seizures. Five months before admission, a 
chronic left-sided subdural hematoma was 
evacuated. The prior intracerebral hemato- 
ma had resolved. He took anticonvulsant 
medication irregularly and had suffered a 
fracture of the right arm during a sei- 
zure. 

He was alert but confused and had a mild 
fluent aphasia. The gait disorder was a 
combination of spasticity, leg and truncal 
ataxia, and apraxia. There was peripheral 
sensory neuropathy. The ataxia and neu- 
ropathy were attributed to alcoholism and 
the aphasia was attributed to the prior 
intracerebral hematoma. 

The possibility of normal pressure 
hydrocephalus was considered. A CT scan 
showed severe atrophy, more distinct on 
the left side, and focal atrophy in the floor 
of the left tempora! lobe. There was no 
evidence of subdural hematoma or midline 
shift. 

Radionuclide cisternography was per- 
formed with indium-111 transferrin in- 
jected at the L4-5 interspace. Four hours 
after the injection, the radionuclide was 
visualized in the lateral, third, and fourth 
ventricles. Twenty-four hours after the 
injection, there was a collection of activity 
in the left temporal region and persistent 
ventricular filling (Fig 5 through 7). Forty- 
eight hours after the injection, there was 
further accumulation of activity in the left 
temporal region and residual ventricular 
activity, and the radionuclide ascended 
over the convexity of the right hemisphere. 
The ventricular reflux was attributed to 
cerebral atrophy. Activity in the left tem- 
poral region corresponded to the atrophy 
seen on the CT scan (Fig 8). The lack of 
filling of the subarachnoid space over the 
left hemisphere was thought to be due to 
the prior left subdural hematoma. Benefit 
from a CSF shunting procedure was 
judged to be unlikely. 


1. Anger HO: Tomographic gamma-ray scan- 
ner with simultaneous readout of several planes, 
in Gottschalk A, Beck RN (eds): Fundamental 
Problems in Scanning. Springfield, Ill, Charles C 
Thomas Publisher, 1968, pp 195-211. 

2. Volpe JA, McRae J, Anger HO: Clinical 
experience with the multiplane tomographic 
scanner. J Nucl Med 12:101-106, 1971. 

3. Wei WC, McRae J, Anger HO: A case of 
oligodendroglioma studied with technetium-99m 
pertechnetate, the scintillation camera, and 
multiplane tomographic gamma-ray scanner. J 
Neurosurg 31:474-478, 1969. 
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COMMENT 


In our hospital, the radionuclide 
tomographic scanner is used primarily 
for whole-body bone scanning and 
whole-body gallium scanning for sites 
of tumor or abscess. We have also used 
the tomographic scanner to diagnose 
neurologic disease. Turner et al** eval- 
uated the tomographic scanner both 
for routine examination and as an aid 
in selected patients whose routine 
brain scans were equivocal. They 
reported a small increase in accuracy 
when routine tomographic brain scans 
were performed, but this increase was 
proportional to the number of equivo- 
cal studies that could be definitely 
diagnosed with tomography. Use of 
the tomographic scan as a second 
examination in difficult cases sub- 
stantially improved diagnostic accura- 
cy. We chose to use the tomographic 
scanner only as a second examination 
because of the Turner et al** findings 
and because of time constraints. 

The patients selected for tomo- 
graphic imaging included those with 
(1) an equivocal routine static nuclide 
scan, (2) possible multiple brain 
lesions (emboli, abscess, or neoplasm), 
(3) superficial uptake on the routine 
scan that possibly obscured parenchy- 
mal lesions, (4) suspected posterior 
fossa lesions, and (5) a need for addi- 
tional information on the size, shape, 
or location of the lesion. Our results 
agree with those of Turner et al**; the 
tomographic scanner improves our 
diagnostic accuracy in selected pa- 
tients. The clarity of the images and 
the tomographie presentation allow 
the separation of lesions from confus- 
ing increased uptake in superficial 
tissue or bone. The relationship of a 
lesion to normal structures or to other 
lesions is more clearly visualized. For 
example, a bilobed or ring shape was 
well seen (Fig 1 through 3). Posterior 
fossa lesions could be separated from 
bone and sinus uptake. The differen- 
tiation of single from multiple lesions 
was especially useful (Fig 4). The sep- 
aration of superficial radionuclide 
uptake from the uptake of lesions in 
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the brain was improved by tomo- 
graphie scanning, but this differentia- 
tion cannot always be made with cer- 
tainty. In patients with extensive 
scalp trauma and a suspected subdural 
hematoma, the tomographic sean can 
be equivocal. 

We compared tomographic brain 
images with CT images in patients 
with head trauma. This study was 
abandoned when it became evident 
that the CT scans were superior. Com- 
puterized tomographic scans can de- 
tect intracerebral or subarachnoid 
bleeding and can show the shift of 
midline structures, neither of which 
are possible with tomographic scans. 
A comparison of the relative value of 
CT and tomographic scans in other 
disorders is in progress. 

Tomographic images were obtained 
in selected patients who underwent 
radionuclide cisternography to com- 
pare the appearance of the CSF path- 
ways and ventricles with those of rou- 
tine images. The anterior and posteri- 
or portions of the cisterns and ventri- 
cles could be visualized separately 
(Figs 5 and 6). Improved separation of 
structures is especially useful in 
patients with simultaneous filling of 
the cisterns and ventricles or in 
patients with abnormal CSF collec- 
tions (Fig 7). 

Rothenberg et al^ reported their 
experience with the use of transverse- 
section radionuclide scanning in cis- 
ternography. The method separated 
overlapping areas of radioactivity and 
improved the definition of cisterns, 
ventricles, and abnormalities within 
the spaces that contained CSF. Thus, 
the interpretation of cisternograms 
was improved. 

We have used tomography in 
patients in whom CSF rhinorrhea was 
suspected to try to better define a site 
of CSF leakage. Our experience is 
limited, but tomography appears to be 
promising. 
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Spasmus Nutans 
A Mistaken Identity 


Jayne Henly Antony, MD; Robert A. Ouvrier, MBBS, FRACP; Grahame Wise, MBBS, FRACP 


* Three patients around the age of 1 
year had signs anc a clinical course that 
suggested te diagnosis of spasmus 
nuns. One chiic had nystagmus and 
head nodding withwormal fundi, but per- 
sisent failure to thrive that suggested a 
hypothalamic lesson from the onset. The 
second chilc hac aystagmus, head nod- 
ding, and a head -'ilt, and a confident 
diz3nosis of spasmus nutans was made. 
The thirc child hac unilateral nystagmus 
wit) no other abrormalities, and when 
improvement occirred, spasmus nutans 
was thought fo be the most likely diagno- 
sis All three patients had tumors that 
invoived the thirc ventricular region and 
epiic chiasm. 

(irch Neurol 37:273-375, 1980) 


smus nutans is a benign entity 
acquired widzn the first year of 
Efe, which usually disappears by age 2 
years. The taree ezrdinal features are 
hezd noddirg, head tilt, and nystag- 
mus that is worse in one eye.' Not all 
three signs may be present, in that 
nystagmus alone or nystagmus with 
head nodding «my be classified as 
spasmus nutans Ť they are acquired 
end subsequently disappear. Overlaps 
cecer between spasmus nutans and 
congenital nystagmus. The latter 
cheracteristically comes on earlier, 
invalves both eres equally, has a 
genetic basis, anc does not disappear. 
Nystagmus from tumors that involve 
the optic chiasm-cr posterior fossa are 
usually accomparied by other signs 
end symptems ef lesions in those 
creas. 

The following taree cases had disso- 
ciazed pendular acrizontal nystagmus. 
In zwo cases, theme was an associated 
head nodding, anc »ne child also had a 
Lesc tilt. A confident diagnosis of 
spesmus nutans was made in the sec- 
cnc case because of the presence of 
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the classic triad. The other two cases 
had atypical features, but no cause of 
the ocular abnormalities were found 
until months later. All three children 
had tumors that involved the optic 
nerve and chiasm. 


REPORT OF CASES 


Case 1.—In September 1972, an 8-month- 
old girl was admitted for investigation of 
failure to thrive and recent onset of abnor- 
mal eye movements and head nodding. The 
mother’s pregnancy had been normal. The 
child’s birth weight was 3.7 kg. From the 
age of 5 months, her appetite and weight 
gain had been poor, so that at the age of 8 
months she weighed only 5.4 kg. Examina- 
tion disclosed an alert, happy, but extreme- 
ly wasted infant who had a “no” tremor of 
the head. Constant pendular nystagmus 
was present, more obvious in the left eye. 
The nystagmus was mainly convergent in 
type at rest, but became more nearly con- 
jugate on lateral gaze. The pupils were 
equal and reactive to light and the fundi 
were normal. There were no other neuro- 
logical findings apart from the head cir- 
cumference of 42 cm (third percentile). 
Levels of serum electrolytes were normal. 
The blood urea level was mildly elevated 
(52 mg/dL). Blood cell count, sweat test 
result, results of stool fat and urine exami- 
nations, EEG, chest and skull roentgeno- 
grams (with optic foramen views), and nu- 
clear brain scan were all normal. Because of 
the suspected diagnosis of the diencephalie 
syndrome, a pneumoencephalogram was 
performed and was interpreted as normal, 
although the anterior recesses of the third 
ventricle were not well shown. The CSF 
protein level was 10 mg/dL. The child was 
discharged from the hospital with the pos- 
sibility that she might have a hypothalamie 
tumor as yet undemonstrated. Poor appe- 
tite persisted and, in fact, she gained only 
1.8 kg in the next 2% years, although she 
remained active and otherwise well. 

In March 1975, left-sided facial weakness 
developed. Examination showed a left 
Babinski's sign and hyperreflexia without 
definite weakness. Nystagmus persisted, 
but the head tremor was no longer present. 
The optic discs appeared to be normal. 

Nuclear brain scan showed a large lesion 
deep in the right posterior frontal region 
extending across to the left side. Angiogra- 
phy and ventriculography (Fig 1) con- 
firmed the presence of a mass in the region 
of the hypothalamus and basal ganglia. 
The CSF was xanthochromic, with a pro- 
tein level of more than 1,000 mg/dL. Sub- 
sequent craniotomy showed an extensive 
neoplasm that involved both optic nerves 


and extended back into the region of the 
hypothalamus. Histologieal examination 
disclosed a grade 2 glioma that was consid- 
ered to be unusually celular for an optic 
glioma, which suggested a possible hypo- 
thalamic origin. Subsequently, the hydro- 
cephalus was treated with Torkildsen’s 
shunts. The child received radiotherapy 
and a course of lomustime. A progressive 
left hemiparesis developed that slowly 
improved after the pztient's discharge 
from the hospital. 

When the patient was last seen in Janu- 
ary 1978, a moderate hemiparesis per- 
sisted. Although her zppetite had im- 
proved, she still failed tc thrive. A compu- 
terized tomography (CT) sean showed a 
persistent cystic suprasellar lesion that 
extended into the right hypothalamus with 
some apparent contrast enhancement in its 
inferior portions. 

Case 2.—A 13-month-old girl was healthy 
until October 1978, one month prior to 
admission to the hospital, when she was 
treated with antibiotics for an ear infec- 
tion. During this illness, her parents noted 
jerky movements of the left eye. One week 
later, a head tilt to the right and head 
shaking, exacerbated by -rying to fix on an 
object, appeared. There had been no 
unsteadiness, weakness, or obvious loss of 
vision. The only other complaints were 
more irritability than usual and two epi- 
sodes of vomiting at night. 

Birth was by breech delivery, but she 
weighed 4 kg and had nc problems during 
the newborn period. Development and gen- 
eral health were normal. r 

On initial assessment, she was alert and 
playful, but had an obvious head tilt to the 
right with occasional head shaking. On 
primary gaze, there was gross pendular 
nystagmus in the left eye and finer nys- 
tagmus in the right eye. On horizontal 
gaze, the nystagmus beeame more jerky. 
The fundi were thought to be normal and 
visual fields were normal to confrontation. 
No neurological deficits were found and 
she was fully mobile. Her head circumfer- 
ence was 47.2 cm (75th percentile); weight, 
9.25 kg (25th percentile); and length, 80 em 
(97th percentile). 

Both an experienced neurologist and a 
neuro-ophthalmologist diagnosed spasmus 
nutans. However, CT scans showed a large 
suprasellar mass with high contrast en- 
hancement (Fig 2 and 3). Bone age of the 
right hand was 12 months and a roentgen- 
ogram of the skull showed an enlarged 
pituitary fossa, but normal cranial su- 
tures. 

At the time of operatien, a glioma aris- 
ing from the left optic nerve and involving 
the anterior chiasm was partially resected. 
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Fig 1.—Water-soluble contrast ventriculo- 
gram of patient 1 showing elevation of 
floor of third ventricle and posterior dis- 
placement of aqueduct. Lateral ventricles 
are dilated. 


Fig 2.—Coronal computerized axial tomogra- 
phy scan of patient 2 showing presence of 


large suprasellar mass. 





Fig 4.—Left lateral nuclear brain scan of 
patient 3 showing increased isotope accu- 
mulation arising from floor of anterior fos- 
sa and extending to left and upward into 
left hemisphere. 


The pituitary gland was intact. Postopera- 
tively, there were no complications and 
subsequently a course of radiotherapy to 
the remaining tumor was given. 

Since the operation, vision in the left eye 
has been very poor whereas in the right 
eye, the visual acuity is 8/60 with the Cat- 
ford drum. On subsequent assessment of 
the fundi, bilateral optic atrophy left 
greater than right has been found. 

Case 3.—A 10-month-old boy came in 
November 1970 because of jerking move- 
ments of the left eye for three days. He had 
been otherwise well and his history and 
development were unremarkable. 

On examination, he had a fine pendular 
nystagmus in the left eye that was present 
at all points of gaze and intensified by 
lateral gaze. It was also present on up- 
and-down gaze and there was no rotatory 
component. He fixed and followed small 
objects well with either eye covered. He 
had normal fields to confrontation, briskly 
reactive pupils, and a full range of conju- 
gate ocular motions. Other cranial nerve 
functions were normal. An ophthalmolo- 
gist found no abnormality on refraction 
nor on fundus examination after adminis- 
tration of mydriatics. The head circumfer- 
ence was 47.5 cm (90th percentile). A sys- 
tolic bruit was audible over either temple. 
There was no head tilt and no head nodding 
or bobbing. Plain roentgenograms of the 
skull and EEG were normal. 

He was reviewed at 13 months of age, 
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Fig 5.—Left anterior nuclear brain scan of 
patient confirming condition shown in Fig 
4. 


when his parents reported that the nystag- 
mus had lessened. At 18 months of age, he 
returned because the movements had 
increased in the previous month and his 
parents had noticed episodic lateral devia- 
tion of the left eye. The head circumfer- 
ence had increased to 50 cm (still at the 
90th percentile). He fixed and followed well 
with the right eye, but pendular nystag- 
mus in the left eye was noticeable. He 
became distressed and apparently had 
visual difficulties when the right eye was 
covered. There was bilateral optic atrophy, 
more striking on the left. Pupils were brisk 
and reactive and, to confrontation, fields in 
the right eye were normal. Although the 
child showed definite left-handed prefer- 
ence, there were no objective signs of 
right-sided weakness. 

A plain roentgenogram of the skull now 
showed erosion of the anterior clinoid and 
the lesser wing of the sphenoid on the left. 
Tomography of optie canals was normal. 
Nuclear brain scan showed a large area of 
densely increased isotope accumulation 
anteriorly in the midline extending up- 
ward and to the left (Fig 4 and 5). On 
arteriography, the right internal carotid 
artery bifurcation was displaced to the 
right, upward and anteriorly, indicating a 
suprasellar mass. The left middle cerebral 
artery was displaced medially running 
almost vertically, its branches splaying out 
over a large avascular area extending well 
back from the frontal region. The basilar 


Fig 3.—Sagittal computerized 
axial tomography scan showing 
presence of large suprasellar 
mass. 


artery was displaced posteriorly. The pos- 
terior communicating arteries were 
stretched around the mass. There was no 
tumor circulation. 

At the time of operation, a huge cystic 
lesion occupied much of the arterior part of 
the left hemisphere and temporal lobe. 
When the cyst was decompressed, solid 
tumor was found at the base of the left 
hemisphere on the floor of the middle 
fossa and was dissected from around the 
left optic nerve, the left internal carotid 
artery, and left third nerve. Solid tumor 
was found to involve the optic chiasm, to 
eross the midline, and to involve the third 
nerve and the optic nerve on the right side. 
A large portion of the tumor was removed. 
The child died after a stormy course. 
Examination of specimens of cyst wall and 
the solid tumor showed a cystic astrocytic 
glioma of low malignancy. 


COMMENT 


Spasmus nutans is defined by the 
triad of head nodding, nystagmus, 
and torticollis beginning in a child 
between the age of 4 and 12 months.’ 
Classically, the head nodding appears 
first and is a rhythmic nodding that 
disappears with sleep and changes 
with position. The nystagmus, which 
can be of any type, is usually bilateral, 
but worse in one eye. Torticollis is 
more pronounced during fixation and 
never occurs alone. At times, nystag- 
mus is the only manifestation.'^ The 
disorder may be familial? and has 
occurred in monozygotic twins.** 
Spasmus nutans usually disappears by 
age 3 years*’ and although various 
factors, such as poor home lighting, a 
disturbed mother-child relationship,** 
rickets, and infection,*'^'? have been 
put forth to explain this entity, no 
satisfactory explanation exists. 

Spasmus nutans is generally con- 
trasted with congenital nystagmus 
with head nodding. According to the 
classie description, the latter begins at 
or near birth, persists throughout life, 
and the nystagmus is conjugate and 
bilateral. The head nodding is gener- 
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ally a eompenszt on for the 1 nystag- - 
mus 

Despite the se» ingly clear-cut dis- 
ünecon bezweer the two entities, 


Jayslakshm arc colleagues? have — 


shown that there are many overlaps 
between the twc ecnditions, and clini- 
cal zppearamce @anot be used to pre- 
dict reliably »he£aer the clinical man- 
ifestations are transient or not. In the 
large published series of spasmus 
nutens, some children still had symp- 
toms severa. years after the onset of 
symotoms, cften v'ith evidence of fail- 
ing vision. ** -owever, in these 
patents who had clinical spasmus 
nutans witk a »x»longed course, no 
disease of the CNS was found. 

Cese 1, when first examined, had 
predominen-zy l t-sided nystagmus 
and head ncddirg with normal fundi 
and no other neurmlogical signs. Oph- 
thaanologicez] fineings were consis- 
tent with sossm-s nutans, although 
pers stent amd rataer severe failure to 
thrme made a hypothalamic tumor 
suspect from the beginning. Spasmus 
nutans was seriously considered in her 
case not only beezuse of the ophthal- 
moicgica! findings, but because her 
course differed ir many respects from 
the typical zase ef the diencephalic 
syndrome. In the Etter, nystagmus is 
usualy bilateral and comes on late in 
the cisease.'*^ [3 addition, head nod- 
ding has not be=a a feature of the 
diereephalie synd»eme except in one 
case where i- was described as a tran- 
sient phenomener but not observed 
clhinxally.* Childsen with spasmus 
nutans have been described as 
wast»d,* but no g-ewth measurements 
wer= given. 

Case 2 demorsrated the clinical 
triad of spasmas nutans that ap- 
peared at the age of 1 year and had 
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examination. Her disproportionate 
weight compared to height and head 
cireumference was thought to be sec- 
ondary to the recent illness. In retro- 
spect, disc pallor may have been over- 
looked, although by history and physi- 
cal examination no visual disturbance 
was evident. 

Case 3 had dissociated nystagmus 
with no other clinical signs, as con- 
firmed by a neurologist and ophthal- 
mologist. The improvement in the 
nystagmus after several months had 
suggested, incorrectly, that this was 
probably a case of spasmus nutans 
associated only with nystagmus. An 
authoritative neuro-ophthalmological 
text book clearly states that monocu- 
lar nystagmus alone can be diagnosed 
as spasmus nutans in the absence of 
other ophthalmological or neurological 
findings.! 

Despite the lack of specific patholo- 
gy in the vast majority of infants with 
spasmus nutans or congenital nystag- 
mus, documented cases of abnormal 
children exist, although most of them 
have had static disorders. Jayalaksh- 
mi et al? reported several cases of 
clinieal spasmus nutans with mental 
retardation, congenital infection, 
Down's syndrome, or focal neurologi- 
cal damage. Similar children are seen 
in other large series of spasmus 
nutans.''* Kalyanaraman et al'* re- 


ported a case of cerebrocerebellar 


degeneration with head nodding and 
bilateral conjugate nystagmus. 
Nystagmus, often dissociated, is not 
uncommon in tumors in the posterior 
fossa, but is usually accompanied by 
other signs and symptoms character- 
istic of a lesion in that area.” Donin 
reported a 3-year-old boy with monoc- 
ular nystagmus, decreased visual acui- 
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glioma that involved the optic nerve 
and chiasm. In another case, the con- 
dition of an 8'ó-month-old boy with a 
head turn and monoeular horizontal 
pendular nystagmus but normal fundi 
eventually deteriorated, and he was 
found to have an astrocytoma arising 
from the third ventricle and extend- 
ing to the chiasm.”' Kelly? reported an 
8-month-old child, with asymmetric 
nystagmus and head nodding but no 
other clinical findings. At age 3 years, 
pale discs were noted and an optic 
nerve glioma involving the chiasm 
was found at operation. 

Published series of optic nerve glio- 
mas in children do not list nystagmus 
as a prominent feature. None of 
the patients with an intraorbital 
tumor had nystagmus, but did have 
proptosis, papilledema, or optic atro- 
phy and decreased visual acuity. In 
patients with intracranial optic nerve 
glioma that involved the chiasm, 
decreased visual acuity, optic atrophy, 
hypothalamic symptoms, and sexual 
precocity were the main findings but 
in a number of cases nystagmus was 
evident. The nystagmus was entirely 
vertical in one series, and was char- 
acterized by rapid oscillations with 
superimposed searching movements 
in another series.** No previous 
patient with an optic nerve glioma 
appearing as a typical ease of spasmus 
nutans has been described. 
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Acetazolamide-Induced 
Improvement in Hydrocephalus 


Jane F. Donat, MD 


e The ability of acetazolamide to de- 
crease ventricular size in a case of hydro- 
cephalus was documented by computer- 
ized tomography. 

(Arch Neurol 37:376, 1980) 


[)efnitive treatment of hydrocepha- 

lus currently consists of the use of 
ventricular shunting devices, but the 
complications due to these devices, 
including infection and obstruction, 
make medical management of hydro- 
cephalus a desirable goal. Several 
methods, including serial lumbar 
punctures, compressive head wrap- 
ping, and the medications acetazola- 
mide, furosemide, digoxin, glycerol, 
and isosorbide have been used with 
varying success.’ In this report com- 
puterized tomographic (CT) brain 
scanning documents reduction in ven- 
tricular size during treatment of an 
infant’s hydrocephalus with acetazo- 
lamide. 


REPORT OF A CASE 


A previously well 11-day-old full-term 
male infant was admitted to the hospital 
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Fig 1.—Head circumference chart. Patient 
had intraventricular hemorrhage at point 
A. Excessive head growth indicating 
development of hydrocephalus was re- 
corded at point B, and administration of 
acetazolamide was begun. Subsequent 
slowing of rate of heac growth reflected 
improvement in hydrocephalus, and acet- 
azolamide therapy was discontinued 
(point C). Without acetazolamide, rapid 
head enlargement occurred (point D). 
Points B, C, and D correspond respective- 
ly to Fig 2, parts A, B, and C. 


Centimeters 
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because of a seizure. He was lethargic and 
irritable, his anterior fontanelle was full, 
and his head cireumferenee was 35.5 em 
(Fig 1) Cerebrospinal fluid was grossly 
bloody and CT brain scan showed fresh 
blood filling and slightly distending both 
lateral and third ventricles. His clinical 
condition improved except for excessive 
head growth. At 4 weeks of age, when the 
head circumference was 38 cm, a CT scan 
showed moderate dilation of the lateral 
and third ventricles (Fig 2). 

At this time treatment was begun with 
acetazolamide (100 mg/kg/day in divided 
doses). A mild metabolie acidosis that 
resulted (CO. content, 16.2 mEq/L) was not 
treated. The rate of head growth de- 
creased, and at 3 months of age the head 
circumference was 40.5 cm. A CT scan 
showed a reduction in the size of the ven- 
tricular system and a mild residual hydro- 
cephalus (Fig 2). Acetazolamide therapy 
was discontinued. One month later head 
circumference had increased to 45 em. Fol- 
low-up CT scan showed marked hydroceph- 
alus (Fig 2), and a ventriculoperitoneal 
shunt was placed. 


COMMENT 


Acetazolamide, a carbonic anhy- 
drase inhibitor, decreases CSF pro- 
duction by up to 50%, making it a 
potentially useful medication for con- 
trol of hydrocephalus.?^ Its practical 
usefulness is unclear, however, since 
both suecess and failure have been 
reported in actual clinical trials.*° 


The serial CT scans of the patient in 
this report demonstrate that acetazo- 
lamide greatly reduced ventricular 
size in a hydrocephalic infant, al- 
though the hydrocephalus was not 
completely alleviated during the time 
of its administration and marked 
hydrocephalus occurred once it was 
discontinued. Acetazolamide may be 
useful for the temporary control of 
hydrocephalus in patients who cannot 
be immediately brought to surgery, 
such as premature or debilitated 
patients or infants with mild hydro- 
cephalus whose process may sponta- 
neously arrest. 


Nonproprietary Name and 
Trademarks of Drug 


Acetazolamide—Diamox, Hydrazol. 
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Fig 2.—Ater intraventricular hemorrhage moderate hydrocephalus developed (A). Hydro- 
cephalus improved during treatment with acetazolamide (B) and recurred when aceta- 


zolamide was discontinued (C). 
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Erief Communications and Clinical Notes 


Hemirlezie Migraine Associated With 
an Aseptic Meningeal Reaction 


Peul L. Schreeder, ML, Rosalie A. Burns, MD 


® A 21-year-old mam had typical symp- 
toms of hemisiegic migraine. A lumbar 
puncture Gemenstrated a significant lym- 
phocytic respense and an elevated CSF 
protein level-am the cay of and 24 days 
after the heacarhe despite the absence of 
any other cjinical symptoms. 
reported cases o CSF leukorrhaghia 
associated wif hemiplegic migraine are 
briefly reviews. 

‘Arch Neuro: 37:277-379, 1980) 


he onset cf transient focal neuro- 

logic defierts in a young person, 
associated wth severe headache, is 
usually migrainous in origin. In the 
vast rnajorit& of instances, these vari- 
ous migrain* syncromes (classical, 
hemiplegic, ex ophthalmoplegic) are 
not the resat of s-ructural disease. 


Our patient Bad typical symptoms of 


hemiplegic migrain2, as defined by 
the Natiena  Insti-utes of Health 
Cammittee om Heacache, in that his 
sensery anc motor phenomena per- 
sisted during and af-er the headache.’ 
Rarely, such ettacks can be associated 
with the finding of a-teriovenous mal- 
formations. .anearrsm is a highly 
unikely eause.*' Aside from frank 
subarachnoid hemorrhage and a possi- 
ble secondary chemical meningeal 
reaction in assœistion with xan- 
throckromic spinal duid, the finding 
of significant numbers of WBCs in 
the CSF cf p.itierts having migraine 
symptoms has been only infrequently 
reported. 


REP@AT OF A CASE 


A 2)-year-oldaman had, for the first time, 
theons=t of nur- mess around the right eye 
follbwed by mability to express his 
though:s. Shorty thereefter, the numbness 
progressed to mvolwe iis right arm and 
right leg, wni s: the same time he noted 
diffcuity liftinz his rght arm and an 
inability to support nis body weight with 
theright leg. He 3lsocomplained of feeling 
confused. After 20 minutes, the numbness 
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started to clear, at which point he had the 
onset of a severe, pounding, left temporal 
headache accompanied by vomiting that 
lasted for more than six hours. During the 
headache, he continued to have speech dif- 
fieulty and right hemiparesis that did not 
clear completely until the next day. He 
subsequently complained of a mild feeling 
of tension in his neck, but at no time did he 
complain of any severe neck pain. He 
admitted to having inbibed several beers 
prior to the onset of this episode of head- 
ache. He had a prior history of infrequent 
pounding headaches occurring usually over 
the left temporal region, but also rarely 
over the right side, unassociated with any 
neurologic deficits. These headaches oc- 
curred usually after excessive alcohol 
intake and lasted from six to eight hours. 
Pertinent family history consisted of his 
mother having a seizure disorder and a 
sister having headaches compatible with 
common migraine. 

On admission to the hospital three days 
subsequent to the onset of his headache, 
systemic examination results were unre- 
vealing. The oral temperature was 37 °C 
and the pulse rate was 75 beats per minute. 
His neck was supple with no intracranial 
bruits. His speech and mental status were 
normal. He had a mild left exophoria that 
was unchanged since childhood. The pupils 
were equal and bilaterally reactive to light 
and accommodation. Ophthalmoscopie ex- 
amination revealed flat discs with normal 
venous pulsations. The rest of the cranial 
nerve examination results were normal. No 
weakness of any degree was found in the 
extremities, and the deep tendon reflexes 
were 2 + and symmetrical with no Babin- 
ski’s sign. Gait and appendicular cerebellar 
function were unremarkable, as were the 
sensory examination results, which in- 


cluded graphesthesia, stereognosis, and - 


two-point discrimination. 

The day after admission, the patient had 
a recurrence of the same symptoms, which 
again consisted of right-sided numbness 
and hemiparesis followed by the left-sided 
headache. The weakness and sensory 
symptoms did not persist nearly as long as 


the previous time. A lumbar puncture was 


performed since the headache was waning. 
The opening pressure was 7 cm H,O, and 
there were 350 WBCs with 100% lympho- 
cytes in the clear and colorless CSF. The 
protein content was 217 mg/dL and the 
glucose level was 58 mg/dL, with a blood 
glucose level drawn several hours earlier of 
96 mg/dL. The results of CSF serologic 
study, bacterial cultures, protein electro- 
phoresis, cryptococcal antigen test, India 
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ink preparation, as well as fungal and 
tuberculosis cultures were negative or 
normal. Viral cultures of the CSF were 
negative. Other results obtained on admis- 
sion included an ESR of 2 mm/hr, a normal 
blood cell count and differential cell count, 
normal levels of electrolytes, BUN, SGOT, 
SGPT, uric acid, serum protein, bilirubin, 
and alkaline phosphatase, and a nonreac- 
tive heterophile test for both horse and 
sheep agglutinins. Results of urinalysis, 
serum VDRL test for syphilis, and FTA- 
ABS were normal. Test for rheumatoid 
faetor and antinuclear artibodies, and a 
lupus erythematosus preparation were 
negative. Titers for viral antibodies were 
sent, but unfortunately the subsequent 
serum obtained during convalescence was 
lost. Serum protein electrophoresis and 
complement levels were narmal. The EEG, 
computerized axial tomogram with and 
without contrast injection, and the techne- 
tium 99m brain scan all normal. 

Three weeks later, the 5atient had not 
had any more headaches. He never experi- 
enced any systemic symptoms; he was afe- 
brile and had normal find. ngs on general 
and neurologic examination, with no signs 
of meningeal irritation. A lambar puncture 
showed an opening pressure of 11 cm H,O. 
The CSF was clear and colorless and 
showed a glucose level of 41 mg/dL with a 
blood glucose value of 76 mg/dL, a protein 
level of 118 mg/dL, and 85 celis consisting 
of 100% lymphocytes. All of the CSF stud- 
ies mentioned earlier were repeated with 
the same normal results. The patient sub- 
sequently has been symptom-free or more 
than one year. 


COMMENT 


Migraine can be accompanied by a 
wide variety of neurologic symptoms.' 
The association of headache with hem- 
iplegia and other symptoms of tran- 
sient cerebral impairment is a rela- 
tively uncommon but well-defined 
syndrome that can be either familial 
or sporadic in origin. In most 
instances, no CNS lesior is found, but 
when CSF abnormalities are evident, 
underlying organic disease is usually 
highly suspected. Whether this asso- 
ciation represents an aseptic meningi- 
tis with secondary migraine, or mi- 
graine with a secondary meningeal 
reaction, is not entirely clear, but the 
latter opinion is favored in the litera- 
ture that we reviewed. The reported 
cases that we could fird showing a 
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Kremenitzer and 1/16/M 
Golden* 


ianopsia 


Separate attack 


Symptoms 
Headache, nausea, vomiting, photo- 
phobia, mild left hemiparesis, hem- 


Lumbar Puncture 


Opening © 


Pressure, 
mm H,O 


Left hemianopsia; right headache; 
numbness and weakness in left leg. 


Right hemiparesis for 3 days; no com- Uncertain 
ment on headaches 


Separate attack 


Symonds’ 


Visual loss, unilateral numbness and 


Day 1 


At end of attack 


weakness, headache, drowsiness, 


and vomiting 


Separate attack 
Separate attack 


Present case 5/21/M 


Right hemiparesis, confusion, speech 


2 days later 


5 days later 


Day 4 
Day 3 


Day 1 


difficulty, and left-sided pounding 


headache 


CSF cellular reaction in association 
with migraine are listed in the 
Table. 

Patients 1, 3, and 4 in the Table had 
lumbar punctures during more than 
one attack of migraine. The cell counts 
during three attacks in patient 1 
ranged from 40 to 300 WBCs, with a 
predominantly lymphocytic response; 
the CSF protein level was only slightly 
elevated (54. mg/dL) during the sec- 
ond attack. Patient 3 had only four 
lymphocytes in the CSF during the 
first attack. During the second attack, 
124 WBCs were found in the CSF, 
with 68% polymorphonuclear leuko- 
cytes and 32% lymphocytes. The pro- 
tein level was normal, and there was 
no comment on the glucose content. 
Case 4 demonstrates that the CSF 
changes can consist of a polymorpho- 
nuclear response (185 cells), which can 
improve rapidly. The CSF otherwise 
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was said to be normal, with no other 
specifics given by the author. Also of 
interest is the observation that subse- 
quent headaches in the same patient 
did not necessarily result in major 
CSF changes. Our patient had a cell 
count of 350 WBCs, 100% of which 
were lymphocytes. The protein level 
of 217 mg/dL was higher than in any 
of the cases reported. Likewise, the 
CSF cell count continued to be ele- 
vated, although improved, three 
weeks after the headache. Nonethe- 
less, despite the CSF abnormalities 
noted previously, a series of patients 
with hemiplegic migraine who also 
have had lumbar punctures performed 
were found to have normal CSF study 
results.* 

As can be seen from the preceding 
discussion, increased numbers of 
WBCs and an elevated protein level in 
the CSF of patients with migraine is 


Protein, Glucose, 


Celis/cu mm mg/dL mg/dL 


40 WBCs, 100% 
lymphocytes 


300 WBCs, 90% 
lymphocytes, 
10% polymor- 
phonuclear 
leukocytes 

54 WBCs, 100% 
lymphocytes 

10 WBCs, 100% 
polymorpho- 
nuclear leuko- 
cytes 

4, 100% lym- 
phocytes 

124, 68% poly- 
morphonu- 
clear leuko- 
cytes, 32% 
lymphocytes 

185, 100% poly- 
morphonu- 
clear leuko- 
cytes 

5, 100% poly- 
morphonu- 
clear leuko- 
cytes 

2, 100% lym- 
phocytes 

None 

3, 100% poly- 
morphonu- 
clear leuko- 
cytes 

350, 100% lym- 217 
phocytes 


85, 100% lym- 
phocytes 


only rarely reported. In each instance, 
the patient’s CSF findings were 
believed to be the result of the 
migraine. Although viral infection is 
not absolutely excluded, the absence 
of any systemic clinical or laboratory 
abnormalities in our case and in the 
others reported indicate that in?ection 
is an unlikely cause for these CSF 
changes. The CSF in patients who had 
recent attacks of ophthalmoplegic mi- 
graine and subsequent zngiography is 
reported to show minor changes in 
eolor, protein content, and cells, find- 
ings that give support to the idea of a 
sterile inflammatory response in some 
patients with migraine. 

Bradykinin, a substance of possible 
significance in the cause of migraine, 
may be a factor involved in lowering 
the pain threshold and causing dam- 
age in the extracranial tissues. There 
also may be increased capillary per- 
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meability witn collection of local ede- 
ma fluid, and in seme instances, the 
occurrence of diapedesis and hemor- 
rhage. These changes have been 
directly observed only in vessels out- 
side of the CI S." A slightly different 
substance, neurokinin, is also impli- 
cated in the cause of a neurogenic 
sterile inflammatery reaction within 
the CNS. It sas been demonstrated 
that the CSF of migraineurs has an 
accumulation ef pcl7peptides and pro- 
tease. This ŒF is very vasoactive, 
 predueing rapid vasodilation when 
placed on conjanctrval blood vessels. If 
there is an excessive formation of 
these vascdiletor polypeptides, it is 
postulated that imereased capillary 
permeability and tssue damage oc- 
cuss in the C43, producing a sterile 
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inflammation along with clinical 
symptoms of impaired brain func- 
tion.” This type of reaction could 
explain the CSF findings in our 
patient and in the others. Physicians 
should be aware of the possibility of 
significant leukorrhaghia occurring in 
patients with hemiplegic migraine. 
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Legionnaires’ Disease With Profound 
Cerebellar Involvement 


K. R. Shetty, M 5: Cynthia L. Cilyo, MD; Byron D. Starr, MD; Donald H. Harter, MD 


€ An acute febrile 1iness with pulmo- 
nary infiltratior and severe cerebellar 
deficit develeped in woman. The diagno- 
sis of Legiennaires disease was con- 
firmed by indirect fluorescent antibody 
tests. Legionnamres’ disease should be 
considered as = diagnostic possibility in 
patients with preumonia and cerebellar 


dysiunction. 
(Arch Neurol —7:379-380, 1980) 


I^ July 1976, an epidemic of respira- 

tory illness ceeurred in Philadelphia 
in persons whe attended an American 
Legion meetirz at one of the city's 
hotels. This-socr came to be known as 
Legionnaires’ fiseass.' The dramatic 
onset of the disease and its high mor- 
talicy attracted wide attention. Re- 
markable progress has taken place 
since that time. Extensive investiga- 
tions have brought to light many 
aspects of the disease: the clinical 
features, epidemiolozy, pathogenesis, 
microbiology, ciagncsis, therapy, and 
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prevention. Over 1,000 cases have 
been confirmed in the United States 
since May 1973.2 Cerebellar involve- 
ment has been mentioned in the liter- 
ature,’ but there has been little com- 
prehensive data on it. 


REPORT OF A CASE 


In October 1978, a 54-year-old woman 
had been scuba diving in St Croix, Virgin 
Islands. Three days after her return, mal- 
aise, muscle aches, and fever developed. In 
the next four days, she had a nonproduc- 
tive cough, four to six loose bowel move- 
ments per day, one episode of vomiting, a 
headache, and difficulty in walking. 

The patient had had hypothyroidism of 
undetermined etiology since 1956, for 
which she had been receiving 130 mg of 
thyroid extract daily. She had an abdomi- 
nal hysterectomy and bilateral salpingo- 
oophorectomy in 1974 that was followed by 
two courses of melphalan chemotherapy 
for proliferative serous cystadenoma 
(stage IIB). The results of a “second-look” 
laparotomy in 1976 were normal. The 
patient had smoked cigarettes heavily for 
20 years and had consumed approximately 
3 dL (10 oz) of wine a day for about ten 
years. 

On examination, the patient was well- 
nourished but dyspneic. The temperature 
was 39.7 °C (oral), respirations were 36 per 
minute and labored, pulse rate was 78 beats 
per minute and regular, and blood pressure 
was 94/54 mm Hg with no significant 
orthostatic change. The right lower lung 
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field was dull on percussion, with coarse 
rales over the same area. The speech was 
slurred, scanning, and barely understand- 
able. There was no aphasia. The patient 
was alert and oriented to place and person; 
she knew the year and the month, but not 
the day and date. There was no neck 
stiffness. Kernig’s sign was not present. 
The cranial nerves and ocu. ar fundi were 
normal. The patient exhibited abnormal 
posturing of the arms, with flexion at the 
wrist and metacarpophalangeal joints and 
extension at the interphalangeal joints. 
There was dysergia and dysmetria shown 
on the  finger-nose test bilaterally. 
Strength and tone were normal. There 
were no involuntary movements. Tendon 
reflexes were 2+. Plantar responses were 
flexor. Sensory examination showed nor- 
mal results. She could barely walk because 
of severe ataxia. 

On admission, the hemoglobin level was 
18.3 g/dL and the WBC count was 5,700/cu 
mm. The platelet count was 82,000/cu mm. 
The ESR (Westergren) was 42 mm/hr. The 
results of urinalysis were within normal 


limits, except for an albumin level of 100 ` 


mg/dL. On admission, arterial blood gas 
showed a pH of 7.55, a Pco, ef 20 vol%, and 
a Po, of 51 vol%. On adminis-ration of 10 L 
of oxygen by nasal cannula, the pH became 
7.48; the Pco,, 23 vol%; and tke Po,, 98 vol%. 
The levels of various substances in the 
serum were determined, and the values 
were as follows: Na, 131 mEq/L; K, 2.7 
mEq/L; Cl, 94 mEq/L; HCO,, 19 mEq/L; 
glucose, 149 mg/dL; BUN, 2) mg/dL; cho- 
lesterol, 93 mg/dL; lactic dehydrogenase, 
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indirect Fluorescent Antibody Titers 
Against Legionnaires’ Disease Serum Group* ` 


Serum Specimen 
1, on admission 1:32 
2, 9 days later 1:1,024 





*Titers were performed at the Center for Disease Control, Atlanta. 


466 units; SGOT, 73 units; and creatine 
phosphokinase, 1,024 immunizing units (all 
of which was of muscle origin). Alkaline 
phosphatase level was 93 units/dL, calcium 
level was 7.4 mg/dL, total protein level was 
5.0 g/dL with an albumin level of 2.5 g/dL, 
and phosphorus level was 2.4 mg/dL. The 
antinuclear antibody test gave negative 
results. Thyroid function studies showed 
normal results. 

The lumbar puncture performed at 
admission revealed a pressure of 150 mm 
H,O. The analysis of the CSF showed a 
WBC count of 1/cu mm, an RBC count of 
50/cu mm, a protein level of 30 mg/dL, and 
a glucose level of 79 mg/dL with a blood 
glucose level of 133 mg/dL. The CSF bacte- 
rial and fungal cultures gave negative 
results. 

Viral titers from serum taken on admis- 
sion and a week later were negative-for the 
following organisms: influenza types A 
and B; parainfluenza types 1, s, and 3; 
adenovirus; respiratory syncytial; mumps; 
mycoplasma pneumonia; herpes simplex; 
varicella zoster; cytomegalovirus; measles; 
rubella; poliovirus types 1, 2, and 3; reovi- 
rus; coxsackievirus; and psittacosis. The 
CSF titers for these organisms were also 
negative. The patient’s serum titer (by 
indirect fluorescent antibody) against the 
Legionnaires’ disease organism was subse- 
quently shown to be 1:64 on admission and 
1:1,024 nine days later (Table), a 16-fold 
rise. 

A brain computerized tomographic scan 
showed no obvious defects but was of poor 
quality due to movement artifacts. A chest 
roentgenogram performed on admission 
showed a right lower lobe and left upper 
lobe reticular infiltrate in a peripheral 
lobular pattern (Figure). A Gram’s stain of 
the material obtained on admission by 
transpharyngeal aspiration showed rare 
segmented neutrophils and rare Gram-pos- 
itive Diplococcus organisms. A culture of 
the translaryngeal aspirate showed only a 
few rare organisms of a-hemolytic Strepto- 
coccus and Neisseria sp. A right thoracen- 
tesis produced 10 mL of serous, mildly 
opaque fluid. There were only a few seg- 
mented neutrophils seen on Gram’s stain. 
Cultures for bacteria (aerobic and anaero- 
bic) and fungi were negative. 

On admission, the patient was given 600 
mg of intravenous clindamycin phosphate 
every six hours for four days. A day after 
admission, because of a suspicion of 
Legionnaires’ disease, a regimen of 500 mg 
of erythromycin orally every six hours was 
started. 

Because of the increasing pulmonary 
involvement, a lung biopsy was performed 
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on the fourth day. The specimen showed 
both acute and chronic inflammation. The 
results of special stains, including silver 
stain (Dieterle), were negative. Cultures 
of lung biopsy specimens were negative 
for aerobic and anaerobic bacteria and 
fungi. 

The patient’s postoperative condition 
worsened for three days. It then improved 
and she became afebrile 12 days after 
admission. Erythromycin therapy was con- 
tinued for three weeks. The pulmonary 
involvement cleared, and at the time of 
discharge, after four weeks of hospitaliza- 
tion, she was still ataxic but was able to 
ambulate with a walker. The finger-nose 
test showed moderate dysmetria. Her 
speech was moderately dysarthric, with 
slurring and scanning. Seven months later, 
she was able to walk without assistance. 
Tandem walking was difficult. Her speech 
was moderately dysarthric, with scanning. 
Her condition was otherwise normal. 


COMMENT 


Legionnaires’ disease is caused by 
an aerobic Gram-negative bacillus for 
which Brenner et al* have proposed 
the name of “Legionella pneumophil- 
ia." There have been many reports on 
various aspects of the disease in the 
last three years.** The symptoms vary 
from a mild febrile respiratory illness 
to pneumonia with respiratory dis- 
tress and extrapulmonary manifesta- 
tions referable to the gastrointestinal 
tract, kidneys, striate muscle, liver, 
and CNS. 

The diagnosis is usually based on 
tests for antibodies for Legionnaires' 
bacillus with an indirect immunofluo- 
rescent technique. The organism has 
rarely been isolated from pleural aspi- 
rate. While headache and obtundation 
are considered to be common features 
in Legionnaires' disease, there are 
only a few reports? of cerebellar and 
other focal neurological involvement. 
The pathogenesis of CNS damage 
remains speculative. With a single 
exception,’ the patients described (in- 
cluding ours) have had normal CSF. 
This makes direct invasion of the CNS 
unlikely and suggests that a toxin 
may be responsible. 

Other causes of acute cerebellar 
ataxia were considered in the differ- 
ential diagnosis in this patient, partic- 
ularly alcoholism, hypothyroidism, re- 





Case of Legionnaires’ disease. Chest x-ray 
film taken at hospital admission shows 
right lower lobe and left upper lobe reticu- 
lar infiltrates. 


mote manifestations of ovarian carci- 
noma, hypoxia, and high fever. While 
it is possible that some of these fac- 
tors may have made our patient’s CNS 
more vulnerable, the fact that she did 
not have symptoms of neurological 
disease before this illness and had 
profound ataxia in a few days makes 
Legionnaires’ disease the most likely 
cause of her severe cerebellar involve- 
ment. Legionnaires’ disease should be 
considered in the differential diagno- 
sis of an acute febrile illness with 
pulmonary infiltration and CNS in- 
volvement, particularly of the cerebel- 
lum. 


Nonproprietary Name 
and Trademark of Drug 


Melphalan—Alkeran. 
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Ventreulitis in an Adult 
Delineated by Radionuclide Brain Scan 


Association With Misleading Findings on Computerized Tomography 


Ram S. Singh. MD, Edward B. Silberstein, MD 


* We describe subacute periventricular 
encephalitis manifesting as dementia in 
an adult with a radionuclide brain scan 
showing “ventriculitis.” Cranial com- 
puted tomography erroneously indicated 
an infiltrative tumor. We emphasize the 
use of conservative management rather 
than surgical =xploration. 

(Arch Neurc! 37:331-383, 1980) 


es of seriventricular encephali- 
tis, “vertriculitis,” in adults diag- 
nosed by rac onuclide brain scan (RN) 
have rarely >een documented.'-? The 
majority of such patients have been 
ehildrer.'** Fe report encephalitis in 
an adut wth progressive’ dementia 
and bilaterel pyramidal deficit in 
whom an R¥ scan was diagnostic for 
“ventriculiti,” while computerized to- 
mography (CT) suggested neoplasm. 


RESORT OF A CASE 


A S0-yearscld, right-handed, sewage 
laboratory technician had been well until 
frve weeks bercre admission, when his wife 
noted increasing anxiety and irritability. 
His food inke was adequate only if 
coaxed to eat. He became undependable 
and withdrawn, with severe memory 
impairment. “wo weeks before admission, 
he was taken 7o another hospital for psy- 
chiatric evaluation. His conversation was 
rambling and incoherent. He received sev- 
eral electrocog-ulsive treatments for "agi- 
tated depression.” Finally, he could no 
lenger reeognzze his family. 

He leaned t» the right and stopped walk- 
ing three davs before admission. He 
drooied on the right side and was inconti- 
nent. There hed been no other recent ill- 
_ ness and no wewht loss, fever, headache, or 
involuntary movement. 

On Sept 11, 977, he appeared well nour- 
ished, mildly agitated, but not distressed. 
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Vital signs were normal, as were results of 
the physical examination. He was respon- 
sive, but oriented only to name. Attention 
span was short. He could identify single 
objects, but calculation and judgment were 
poor. He had no dysphasia. Except for right 
facial weakness, cranial nerve function was 
intact, with full visual fields and normal 
optic fundi. His limbs were weak and clum- 
sy, the right more so than the left. His 
signature was unidentifiable. Bilateral 
hyperreflexia and ankle clonus were pres- 
ent. The right plantar response was exten- 
sor, and the left was equivocal. Snout and 
sucking reflexes were present, and the jaw 
jerk was brisk. He could stand only with 
support, with a tendency to fall to the 
right. Sensation seemed intact. 

Values of urinalysis, blood cell counts, 
ESR, VDRL test for syphilis, serum elec- 
trolytes, and liver and renal profiles were 
normal. A purified protein derivative test 
was negative. Roentgenograms of the 
chest and skull showed normal findings. An 
EEG showed "slow dysrhythmia, more 
prominent frontally, with left-sided parie- 
to-occipital focal trends." 

An RN brain sean on Sept 13, employing 
technetium Te 99m pentetate showed 
decreased left hemispheric perfusion and 
intense uptake in the lateral ventricles 
with a pattern typical for ventriculitis'-? 
(Fig 1). A CT scan obtained on Sept 14 
revealed an ill-defined low-density region 
in the left centrosylvian area, appearing to 
obliterate the third ventricle, and a high- 
density area in the floor of the left lateral 
ventricle (Fig 2). Following contrast infu- 
sion, a lesion occupying part of the left 
lateral ventricle with some nodular en- 
hancement at the foramen of Monro sug- 
gested an intraventricular location. The 
left frontal and temporal horns appeared 
enlarged (Fig 3). The impression from the 
CT scan was an intraventricular neoplasm.* 
On Sept 15, angiography showed bilateral 
ventricular enlargement, greater on the 
left, with a 5-mm midline shift to the right. 
No tumor stain or premature filling of 
veins was identified. 

His temperature rose intermittently to 
38.3 °C. The CSF was clear, under normal 
pressure, and contained 25 leukocytes per 
milliliter, a protein level of 130 mg/dL, 
glucose level of 51 mg/dL (blood glucose, 
150 mg/dL). Cytologic study was negative 
for tumor cells. Appropriate cultures for 
bacteria, fungi, and mycobacteria were 
negative. Results of serologic tests for 


pathogenic fungi were not abnormal. 

On Oct 3, 1977, a left ?rontal craniotomy 
was performed to obtain a tissue diagnosis. 
The ependymal lining ef the lateral ven- 
tricular wall was yellowish, but no mass 
was seen in or around the ventricles. The 
foramina of Monro and the third ventricle 
appeared normal. Ventricular CSF con- 
tained 39 mg/dL of protein. Occasional 
lymphocytes and glial cells were seen. Cul- 
tures of fluid and tissue yielded no growth. 
Periventricular tissue showed only gliosis 
and focal areas of acute inflammation and 
hemorrhage rather more severe than 
expected from operation. There was peri- 
vascular leukocytic infiltration, predomi- 
nantly polymorphonuclear, with little ne- 
crosis and no inclusion bodies (Fig 4). 
There was no evidence of a neoplasm. 
Serologic titers for rubeola, rubella, toxo- 
plasmosis, mumps, arbovirus, herpes sim- 
plex, and cytomegalovirus were not ele- 
vated. 

Postoperatively, the patient was aphasic 
with right hemiplegia. Fever continued. He 
was treated with gentamicin for six days, 
and the fever subsided. 

His condition improved slowly. An RN 
scan four weeks postoperatively, on Oct 31, 
1977, no longer showed the pattern of 
"ventriculitis," but only uptake in the area 
of craniotomy (Fig 5). A CT scan obtained 
on Nov 1, 1977, showed changes regarded 
as postsurgical (Fig 6). His condition has 
improved, with persistent mild nonfluent 
dysphasia, dysarthria, impaired memory, 
and minimal right hemiparesis. 


COMMENT 


The RN scan showed intense ven- 
tricular uptake of **"Tc-DTPA. Ven- 
tricular visualization in RN brain scin- 
tigraphy is unusual.’ The cerebral ven- 
tricles have been seen on RN scan 
with choroid plexus papilloma (using 
pertechnetate),"^ in tuberculous men- 
ingitis,' bacterial “ventriculitis”,?-’ af- 
ter hypoxia, and after intrathecal 
methotrexate.''? The CT sean ex- 
cluded the possibility of hemorrhage 
as the basis for ventricular visualiza- 
tion.'? 

The CT sean was strongly sugges- 
tive of a left intravertrieular and/or 
periventricular — contrast-enhancing, 
expanding lesion. New et al' and 
Jacobs et al'* have discussed glioblas- 
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Fig 1.—Radionuclide scans show ventricular uptake of *"Tc-DTPA characteristic of 
ventriculitis. 





Fig 2.—Computerized tomography scan, despite some motion Fig 3.—On contrast infusion, configuration of enhancement 
artifact, showed ill-defined low density medial to left Sylvian appeared parallel to body and atrium of left lateral ventricle and 
fissure appearing to obliterate third ventricle. This low density extending toward junction of body and frontal horn cf right lateral 
appeared to be associated with some high density in floor of left ventricle in region of foramen of Monro. Lateral ventricles 
lateral ventricle, possibly intraventricular. appeared mildly enlarged, particularly left frontal and temporal 


horns, suggesting their obstruction. 
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Fig 4.—Left, Tissue adjacent to frontal horn of left lateral ventricle. Dense accumulation of inflammatory cells is present circumjacent to 
blood vessel in cerebral white matter (hematoxylin-eosin, original magnification x 150). Right, Tissue adjacent to frontal norn. 
Aggregate of inflammatory cells is present in cerebral white matter. Many of these cells are polymorphonucleer leukocytes 
(hematoxylin-eosin, original magnification x 400). 
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Fig &—Postoperative (four weeks) radionuclide brain scan shows 
crarmotom area. Ventriculitis pattern has disappeared. 


toma anc asroc* ema showing the 
appearance >f  -educed absorption 
with rregula* marz- n and mass effect 
with contras ertzncement on CT. 
Ambrose et a. sta ed that, except for 
a sirzll proportior «f cerebral infarcts 
in the "pestanem € ' stage, angiomas, 
and brain zbseess25s, contrast en- 
hancement on the CT scan remained 
virtually diagno-tic of a tumor. 
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Fig 6.—Postoperative computerized tomography scan at four 
weeks shows ventricles in normal position ard size with no 
midline shift. There was slight enlargement of lef: lateral ventricle 
with low density contiguous with anterior part of left lateral 
ventricle up to superior sections, beneath craniotomy area. There 
was no contrast enhancement. This was thought to represent 
postoperative change. 


Although not all of the cases men- 
tioned previously had RN brain scan, 
their CT scans were not dissimilar to 
ours. This case is also unusual since 
the CT scan has not shown significant 
early changes in meningoenceph- 
alitis'^'* except in a few cases of 
herpes simplex encephalitis (HSE).2*?: 
The clinical course and histologic find- 
ings in HSE are totally different from 


References 


Ventricular visualization-brain imaging. Semin 
Nucl Med 9:144, 1979. 

10. Fagan JA, Cowan RJ: The effect of potas- 
sium perchlorate on the uptake of **"Tc-pertech- 
netate in choroid plexus papillomas: A report of 
two cases. J Nucl Med 12:312-314, 1971. 

11. Makler PD, Gutowicz MF, Kuhl DE: Metho- 
trexate-induced ventriculitis: Appearance on rou- 
tine radionuclide scan and emission computed 
tomography. Clin Nucl Med 1:22-23, 1976. 

12. Conway JJ, Seibert JJ, Kuhn GP, et al: The 
role of radionuelides in evaluating central ner- 
vous system complications from chemotherapeut- 
ic agents, abstracted. J Nucl Med 16:522, 1975. 

13. Glass EC, Stadalnik RC, Barnett CA: Ven- 
trieular visualization on brain scan with intra- 
cranial hemorrhage in disseminated phycomyco- 
sis. Clin Nucl Med 3:429-431, 1978. 

14. New PFJ, Scott WR, Schnur JA, et al: 
Computed tomography with the EMI Scanner in 
the diagnosis of primary and metastatic intra- 
cranial neoplasm. Radiology 114:75-87, 1975. 

15. Jacobs L, Kinkel WR, Heffner RR: Autop- 
sy correlations of computerized tomography: 
Experience with 6,000 CT scans. Neurology 
25:1111-1118, 1976. 

16. Ambrose J, Gooding MR, Richardson AE: 


those in our case. Moreover, the RN 
scan in this case is very different from 
that reported by Karlin et al? in HSE, 
which showed mainly abnormal tem- 
poral lobe uptake. 


Charles D. Aring, MD, provided helpful sug- 
gestions; T.I. Mandybur, ML, provided neuro- 
pathologie correlation, Eugere D. Means, MD, 
reviewed the manuscript; anc Richard L. Clark 
provided the medical illustrat-ons. 


An assessment of the accuracy of computerized 
transverse axial scanning (EMI seanner) in the 
diagnosis of intracranial tumour. Brain 98:569- 
582, 1975. 

17. Clifford JR, Connolly ES, Voorhies RM: 
Comparison of radionuclide scens with computer- 
assisted tomography in diagnesis of intracranial 
disease. Neurology 26:1119-1123, 1976. 

18. Newton TH, Norman D Alvord EC, et al: 
The CT scan in infectious diseases of the CNS, in 
Norman D (ed): Computed Tomography. St Louis, 
CV Mosby Co, 1977, pp 317-333. 

19. Claveria LE, du Boulay GE, Moseley IF: 
Intracranial infections: Investigations by compu- 
terized axial tomography. Ne: roradiology 12:59- 
71, 1976. 

20. Davis JM, Davis KR, KEinman GM, et al: 
Computed tomography of herpes simplex enceph- 
alitis, with clinicopathological correlation. Radi- 
ology 129:409-417, 1978. 

21. Enzmann DR, Ranson B, Norman D, et al: 
Computed tomography of herpes simplex enceph- 
alitis. Radiology 128:419-425, 1978. 

22. Karlin CA, Robinson RG, Hinthorn DR, et 
al: Radionuclide imaging ir herpes simplex 
encephalitis. Radiology 126:18- 184, 1978. 


Ventriculitis in an Adult—Singh & Silberstein 383 








The Not-So-Benign Miller Fisher Syndrome 
A Variant of the Guillain-Barré Syndrome 


Irwin Blau, MD; Ira Casson, MD; Abraham Lieberman, MD; Edwin Weiss, MD 


® Two patients with Fisher’s syndrome 
of ophthalmoplegia, ataxia, and areflexia 
experienced severe weakness and respi- 
ratory distress. Both patients required tra- 
cheostomy and assisted ventilation, but 
both made a complete recovery. Fisher’s 
syndrome is generally considered to be a 
benign variant of acute infectious poly- 
neuropathy (the Guillain-Barré syn- 
drome). Our two patients demonstrate 
that the condition is not always benign. 

(Arch Neurol 37:384-385, 1980) 


Prisher's syndrome of ophthalmople- 

gia, ataxia, and areflexia is consid- 
ered to be uniformly benign.' Howev- 
er, we have recently seen two patients 
with this syndrome who required res- 
piratory support. 


REPORT OF CASES 


Case 1.-A 37-year-old woman was 
admitted to the New York University Hos- 
pital with the complaint of 12 hours of 
diplopia and gait difficulty. The patient 
had had an upper respiratory tract infec- 
tion one week before admission that had 
resolved without treatment. 

The temperature was 37 °C. Blood pres- 
sure was 120/80 mm Hg; pulse rate and 
respirations were normal. The patient was 
rational. Visual acuity, fields, and fundi 
were normal. There was weakness in 
abduction of both eyes. Vertical eye move- 
ments were normal. Convergence could not 
be performed. Pupils were 4 mm and reac- 
tive. Voice was loud and clear. Swallowing 
was normal. Strength of the extremities 
was normal. There was a tremor on the 
finger-to-nose and heel-to-shin maneuvers. 
Muscle stretch reflexes were absent. Bowel 
and bladder function were normal. Pain, 
temperature, touch, and joint position 
sense were intact. Gait was ataxic. 

Hemogram, electrolyte levels, renal and 
liver function, and arterial blood gas levels 
were normal. Spinal fluid pressure was 
normal and acellular, with a protein con- 
centration of 10 mg/dL. The y-globulin was 
less than 10%. Similar results were seen on 
a spinal fluid analysis performed 15 days 
later. The administration of 10 mg of edro- 
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phonium chloride (Tensilon) and then 
intravenous thiamine resulted in no change 
in the eye movements. 

On the second hospital day, there was a 
bilateral external ophthalmoplegia with 
preservation of the pupillary light reaction 
and without ptosis. The patient had a mild 
right (peripheral) facial weakness. Speech 
was slurred and she had difficulty in swal- 
lowing. There was weakness of all four 
limbs. The patient was given methylpred- 
nisolone, 100 mg/day for ten days, without 
effect. By the third hospital day, her condi- 
tion had worsened and she could not move 
her extremities against gravity, speech 
could not be understood, and she had respi- 
ratory difficulty. Vital capacity declined 
from 2.5 to 1.0 L, and tidal volume declined 
from 600 to 350 mL. The patient underwent 
tracheostomy and was placed on a respira- 
tor. By the fifth day, she was unable to 
move her limbs and close her eyes. The 
condition progressed for a few days, but by 
the 15th day imprevement began. There 
was minimal horizontal eye movement and 
extremity movement against gravity. On 
the 19th day the tracheostomy tube was 
removed. By the 29th hospital day, eye 
movements were normal, and the face was 
strong. Extremity strength was almost 
normal, but gait was ataxic. Three months 
later her condition had returned to 
normal. 

Case 2.—A 44-year-old man was admit- 
ted with a one-day history of paresthesias, 
ataxic gait, and diplopia. One week before 
admission, the patient had had a sore 
throat that had disappeared without treat- 
ment. On the morning of admission, the 
patient was seen by an ophthalmologist 
because of diplopia, and mydriatic eye 
drops were instilled. 

The temperature was 37 °C. Blood pres- 
sure was 120/80 mm Hg. Pulse rate and 
respirations were normal. The patient was 
rational. Visual fields were full and fundi 
were normal. There was weakness of 
abduction of both eyes. The patient was 
able to adduct both eyes, and vertical 
movements were normal. Pupils were 6 
mm and unreactive. There was no facial 
weakness. Voice was loud and clear. There 
was normal strength of all extremities. 
Finger-to-nose and heel-to-shin maneuvers 
were normal. Touch, temperature, pain, 
and joint position sense were normal. Mus- 
cle stretch reflexes were absent. Bowel and 
bladder functions were normal. Gait was 
ataxic. 

Hemogram, electrolyte levels, renal and 
liver functions, and arterial blood gas lev- 
els were normal. VDRL was nonreactive. 
Antinuclear antibodies were absent. The 


spinal fluid was under normal pressure, 
clear, and acellular with protein concentra- 
tion of 24 mg/dL. Glucose and y-globulin 
levels were normal. The spinal fluid protein 
concentration 21 days later was 54 mg/dL. 
Administration of 10 mg of intravenous 
edrophonium chloride and then 100 mg of 
thiamine failed to improve the eye move- 
ments. 

During the next 12 hours, the patient 
experienced mild weakness of his upper 
extremities. Paresthesias increased in all 
four extremities and were associated with 
decreased pain and temperzture sersation 
in the lower extremities. Twelve hours 
later, the patient had an external ophthal- 
moplegia without ptosis, mild left (periph- 
eral) facial weakness, a nasal voice, and an 
intention tremor. By the second hospital 
day, ptosis of the right eye had developed, 
and the patient began to have difficulty 
swallowing. Weakness of the upper ex- 
tremities increased, and the patiemt was 
given methylprednisolone, 100 mg/cay for 
one week without benefit. By the fourth 
hospital day, weakness of the upper 
extremities worsened, and he now com- 
plained of respiratory difficulty. By the 
sixth day the patient eould not elevate his 
upper extremities against gravity. There 
was minimal weakness of the lower 
extremities. By the eighth day, the patient 
had an external ophthalmoplegie with 
bilateral ptosis. Pupils remained lilated 
and unreactive to light. Speech could not be 
understood. Vital capacity declined from 
3.4 to 2.1 L, and tidal volume declined from 
600 to 300 mL. Tracheostomy wzs per- 
formed, and the patient was placed on a 
respirator. By the 12th hospital day, the 
upper extremities were stronger. Pupils 
showed minimal reaction to light. By the 
16th day, strength of the extremities was 
normal, and he was able to walk. However, 
ataxia continued. Six months later Fis con- 
dition had returned to normal. 


COMMENT 


Most neurologists agree that Fish- 
er's syndrome with the early appear- 
ance of ophthalmoplegia is a variant 
of acute idiopathic polyneuritis and 
follows a benign course.'? Conversely, 
ophthalmoplegia oceurring late in the 
course of idiopathic  polyneuritis 
usually has more ominous implica- 
tions.’ 

Our two cases emphasize that the 
Fisher variant is not always benign. 
In both instances the diagnosis was 
clear at the time of admission, and in 
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bcth patientseextremity weakness and 
respiratory distress developed, requir- 
inz sracheostomy and artificial venti- 
lation. With this assistance, both 
petients had a eomplete recovery; 
w:th»ut it. death was almost certain. 

The normal CSF protein levels in 
our -ases is consistent with Fisher's 
syndrome“ and many cases of infec- 
tieus polyneuronitis have had normal 
CSF protein levels. ` 

Fear other reperted cases of Fish- 


ers syndrome have followed a less | 


benign eeurse." The patient de- 
scribed by Haymaker and Kernohan 
as case Æ was seen initially with 
ophtaalmoplegia and hypoglossal 
nerve dysfunction. but without ex- 
tren- tal weakness. The patient's con- 
dizion progressed to respiratory paral- 
ysis and death in six days.’ A patient 


described by Ashworth was seen ini- 
tially with ophthalmoplegia, facial 
paresis, and ataxia without weakness, 
but required “assisted respiration” 
before making a full recovery. A 
patient described by Bignami and 
Servi was seen with ophthalmoplegia 
and palatal paralysis without limb 
weakness, and died one week later.’ A 
patient described by Storey was seen 
with ophthalmoplegia and ataxia, and 
generalized weakness and respiratory 
distress subsequently developed.* 
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Intraventricular Aneurysm Associated 
With Tuberous Sclerosis 


Khanz-Loon He, MD 


e An intraventricular aneurysm was 
founc at autopsy in the right lateral ventri- 
cle of a 26-year-old woman with tuberous 
scierzsis. To our knowledge, this is the 
first seport of tuberous sclerosis asso- 
cieted with an intraventricular aneurysm. 

. (Arch Neuroi 37:385-386, 1980) 


do aate AE are rare. 
This report describes a berry aneu- 
rysm located in the glomus choroi- 
dear of the right lateral ventricle of a 
patient wath tubereus sclerosis. 


REPORT OF A CASE 


A 3-year-old woman was hospitalized 
because of fewer, hematuria, and right 
flank sain. At age 6, she had been given the 
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diagnosis of tuberous sclerosis, based on 
the presence of adenoma sebaceum of the 
face, epilepsy, and mental retardation (IQ 
of 60). Epilepsy was controlled by medica- 
tion. At age 20, a left nephrectomy had 
been performed for a benign angiomyoli- 
poma. The familial history was unremark- 
able. 

The woman appeared chronically ill. The 
blood pressure was 134/75 mmHg. There 
was a large, protruding, painful mass in 
the right upper quadrant of the abdomen. 
Neurological examination was unremark- 
able. Under ultraviolet light, the skin 
showed ash leaf-shaped macules on the 
trunk. There were several subungual fibro- 
mas in the toes. She died after aspiration 
on the third hospital day. 

At autopsy, the right kidney was found 
to be almost completely replaced by a huge 
hemorrhagic angiomyolipoma. There were 
many small mixed mesodermal tumors 
(hamartomas) in the liver, spleen, and 
lungs. The brain weighed 1,130 g. There 
were multiple 0.6- to 2.5-em hard white 
cortical nodules (tubers) composed of com- 
pact fibrillary gliosis. In both lateral ven- 
tricles there were several 0.2- to 1.2-cm 
subependymal nodules with the histologi- 
eal features of subependymal giant-cell 
astrocytoma (Figure, arrows). 
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Horizontal section of brair demonstrating 
aneurysm in trigone of right lateral ventri- 
cle. Arrows indicate subependymal giant- 
cell astrocytoma. 


In the glomus choroideum of the right 
lateral ventricle there was an ovoid, 
1.2 x L0 em, well-defined unruptured 
aneurysm (Figure). The aneurysm, located 
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Case/Age, 
yr/Sex 


1/44/M 


Source, yr 


Wüllenwe- 
ber,’ 1925 


2/8 mo/M Lemmen and 
Schneid- cle 


er,? 1953 


3/27/F Strully,” 1955 


4/23/F Schürmann 


et al,* 1968 
5/15/F Butler et al,? 


6/26/F Present case 


*Demonstrated by angiography. 


Location 


Right lateral 
ventricle 


Third ventri- 


Left lateral 
ventricle 


Left lateral 
ventricle 


Left lateral 
1972 ventricle 


Right lateral 
ventricle 


Reported Cases of Intraventricular Aneurysm 


Associated 
Size Artery* 


Small ap- 
ple-sized 


Posterior 
cerebral 
artery 


7x4x4cm 


Lenticulo- 
striate 
artery 


Bean-sized 


Left anterior 
choroidal 
artery 


1.2x 1.0 cm 


Presence of rupture indicated by plus sign, absence by minus sign. 


entirely within the ventricle, was attached 
laterally to the ventricular wall and medial- 
ly to the choroid plexus. The wall of the 
aneurysm was regular in contour and con- 
sisted histologically of relatively hypocellu- 
lar hyaline fibrous tissue. There were no 
elastic fibers, and no evidence of inflam- 
mation or necrosis. The lumen was packed 
with recent blood clot with no signs of 
organization. The brain parenchyma in the 
immediate neighborhood contained mild 
astrogliosis. The choroid plexus was unre- 
markable. There were no hemosiderin pig- 
ments in the choroid plexus, aneurysm, or 
ventrieular wall to indicate previous 
hemorrhage. There were no other vascular 
abnormalities in the brain. 


COMMENT 


This patient had the classic findings 
of tuberous sclerosis. The triad of 
mental deficiency, adenoma  seba- 
ceum, and epilepsy was present. The 
benign angiomyolipomas of the kid- 
neys, hamartomas of the liver, spleen, 
and lungs, skin lesions, cortical tubers, 
and subependymal astrocytic nodules 
are all additional features of this com- 
plex.'? 

To our knowledge, a berry aneu- 
rysm of the choroid plexus in the 
lateral ventricle has not previously 
been reported in tuberous sclerosis. 
Although angiomatous lesions are fre- 
quently encountered, the great major- 
ity have been vascular malformations 
or vascular hamartomas admixed with 
other mesenchymal elements." In the 
case reported by Viamonte et al, 
angiographic study of the right kid- 
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^ 


ney demonstrated several small regu- 
lar outpouchings resembling berry 
aneurysm arising from the interlobar 
and interlobular arteries. 

The literature eontains five other 
case reports of intraventricular aneu- 
rysm (Table 1). Of these, three rup- 
tured with intraventricular and suba- 
rachnoid hemorrhage;*** and two pro- 
duced hydrocephalus due to mass 
effect." In one case the aneurysm 
was in the third ventricle, and in four 
the aneurysm was located in the trig- 
one of the lateral ventricle and closely 
attached to the choroid plexus. Mor- 
phologically all aneurysms were saccu- 
lar, and none was associated with 
trauma or infection. In the case 
reported by Butler et al, both aneu- 
rysm and vascular malformation were 
seen in the trigone of the left lateral 
ventricle.’ 

Primary intraventricular hemor- 
rhage arising from the blood vessels 
within the ventricular wall or in the 
choroid plexus has been clearly de- 
scribed. In most cases hemorrhage 
was due to rupture of a vascular mal- 
formation of the choroid plexus. 
The intraventricular aneurysm of the 
present case demonstrates a possible 
source for hemorrhage into the ven- 
trieular system, subarachnoid space, 
or production of massive intracerebral 
hemorrhage. It would seem reason- 
able to suggest that at autopsy the 
blood should be washed out of the 
ventricles and the choroid plexus 
examined in all instances of intra- 


Rupturey 





Outcome 


Died (witF out 
operation) 


Symptoms, Signs 

Increasing head- 
ache for 5 mo, 
sudden onset of 
severe head- 
ache, flaccid pa- 
ralysis, uncon- 
sciousness 


Enlargement of 
head for 2 mo 


Died after 
ventriculos- 
tomy 

Alive with 
right hemi- 
plegia post- 
operatively 

Alive and well 
postopera- 
tively 


Frontal headache 
for 1 year, nau- 
sea, vomiting, 
blurred vision 


Sudden severe 
neck pain, vom- 
iting, convulsion, 
bloody CSF 

Sudden headache, Alive and well 


vomiting, bloody postopera- 
CSF tively 


Tuberous sclerosis Died of com- 
complex plications 
of tuberous 
sclerosis 





cranial bleeding associated with intra- 
ventricular hemorrhage. 


Joseph Wiener, MD, reviewed the manuscript. 
Florence Rampala provided secretarial assis- 
tance. 


References 


l. Cares RM: Tuberous sclerosis complex. 
J Neuropathol Exp Neurol 17:247-252, 1958. 

2. Donegani G, Grattarola FR, Wildi E: Tube- 
rous sclerosis, in Vinken PJ, Bruyn GW (eds): 
Phakomates. Handbook of Clinical Neurology. 
New York, American Elsevier Publishing Co Inc, 
1972, vol 14, pp 340-389. 

3. Van Heerden JA, Longo MF: The abdominal 
mass in the patient with tuberous sclerosis: Sur- 
gical implications and report of a case. Arch Surg 
95:317-319, 1967. 

4. Viamonte M, Ravel R, Polipano V, et al: 
Angiographic findings in a patient with taberous 
sclerosis. Am J Roentgenol 98:723-733, 1966. 

5. Wüllenweber G: Aneurysma des Plexus 
Choroideus mit Stauungspapille. Dtsch Z Nerven- 
heilk 84:287-290, 1925. 

6. Lemmen LJ, Schneider RC: Aneurysm in 
the third ventricle. Newrology 3:473-476, 1953. 

7. Strully KJ: Successful removal of irtraven- 
tricular aneurysm of the choroidal artery. 
J Neurosurg 12:317-321, 1955. 

8. Schiirmann K, Brock M, Samii M: Circum- 
scribed hematoma of the latera: ventricle follow- 
ing rupture of an intraventricular saccula> arteri- 
al aneurysm: Case report. J Neurosurg 29:195- 
198, 1968. 

9. Butler AB, Partain RA, Netsky MG: Pri- 
mary intraventricular hemorrkage, a mild and 
remediable form. Neurology 22:615-687, 1972. 

10. Doe FD, Shuangshoti S, Netsky MG: Cryp- 
tic hemangioma of the choroid plexus: A eause of 
intraventricular hemorrhage. Neurology 22:1232- 
1239, 1972. 

ll. Towfighi J, Bilaniuk LT, Zimmerman RA, 
et al: Hemorrhage in bilateral choroid plexus 
hemangiomas demonstrated by computed tomog- 
raphy. J Neurosurg 45:218-222, 1976. 


Intraventricular Aneurysm—Ho 


The Frcatlantal Intersegmental Artery 
A Case Report and Review of the Literature 


Taminor! Obayashi, MD, Makoto Furuse, MD 


© A case of the proatlantal interseg- 
"mental artery (PIA) arising from the exter- 
na carotid a*tery ECA) is presented. The 
PIA gave rise to the occipital artery, a 
finding which may support the hypothesis 
that thedista part of the occipital artery is 
desivedifrom +. The possibility that the PIA 
ef ECA origi migh- be a hypertrophied 
collateral ocripita artery is also sug- 
gested. The importance of the anteropos- 
tror view if differentiating the PIA of 
ECA origir frem the first cervical interseg- 
mental artery s stressed. 

(Arch Neural 375-387-389, 1980) 


FRecentiz we encountered a persis- 
tent pmatlantal intersegmental 
artery (PIA duming radiological stud- 
ies for intræramal hematoma. To our 
Enewledge, enly 11 angiographically 
vemified eases of this anomaly have 
been reported toate. In this case, the 
cecpital artery eriginated from the 
PIA, a Sndiag whieh may support the 
recently evelwed hypothesis that the 
cisza] part of the occipital artery is 
cemved from the PIA.'* We present 
dirical evidence t» help elucidate a 
cewelopmen=al aspect of this anoma- 
ly. | 
RE*"OR* CF A CASE 
A 50-ysar-œ man had been complaining 
of Gzziness fer one month. One day before 
admission, he tell dewn because of a dizzy 
spell, striking his left temporal region. 
Immediate y ."ter-the incident, conscious- 
ness was disturbed for 20 minutes. Because 
an ntraerani-| hematema was suspected, 
selective eeresral arteriography was per- 
formed via tk right femoral artery. The 
left.carotid ar-eriogram revealed an anom- 
aous robust esse! originating from the 
left external -arot:€ artery (ECA) at the 
leve of the C= verte»ral body, leading to 
the horizemta portien of the vertebral 
artery (Fig 1 and 2) The left vertebral 
artery was no: opacified, and the right was 
hypeplastic ir an aortic arch study. No 
evicence ef hematema was seen. 
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COMMENT 


The PIA as designated by Padget? 
is one of the four caroticovertebroba- 
silar anastomoses that develop during 
the embryonic period (the primitive 
trigeminal, otic, hypoglossal, and 
proatlantal intersegmental arteries in 
the craniocaudal direction) and the 
last to disappear. It emerges at the 4- 
to 5-mm embryonic stage and, after 
the primitive trigeminal artery has 


regressed, serves as a main supplier to 


the posterior circulation of the brain 
together with the posterior communi- 
cating artery. The PIA starts to 
regress at the 7- to 12-mm embryonic 
stage, and part of it is transformed 
into the horizontal portion of the ver- 
tebral artery. 

The persistence of this vessel into 
adult life was first described by Gott- 
schau in 1885.* This anomaly is rare, 
and to our knowledge, only 11 angio- 
graphically verified cases have been 
reported since the first case of Sutton 
in 1962 (Table). Abe and Suzuki* 
were the first to identify this anoma- 
lous vessel as the PIA. The actual 
incidence of this anomaly, however, is 
probably higher than the few reports 
would suggest since it does not pro- 
duce any symptoms, so that its discov- 
ery is coincidental. In some reports, it 
has been erroneously identified as a 
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COSME Un. 
Fig 1.—Left carotid angiogram, (lateral 
view). Arrow indicates proatlantal inter- 
segmental artery; arrowhead indicates 
occipital artery. 





primitive hypoglossa/^ or persistent 
first cervical intersegmental artery, 
or vice versa,'*'' because of the similar 
angiographic configurations. Ander- 
son and Sondheimer thought that the 
case of Hackett and Wilson? might be 


a cervical intersegmental artery be- 


cause the vessel locped below the 
atlas, suggesting its passage through 
the foramen transversarium of the 
atlas." In the antereposterior view, 
however, the vessel ascends apparent- 
ly lateral to the tramsverse process. 
We excluded the case of Suzuki et al? 
from the Table because there was no 
caroticovertebral anastomosis. 

In a review of the previous reports, 
the PIA arises from either the inter- 
nal or external carotid artery and, in 
all cases, at the lev2l of the C2-3 
vertebral body. The PIA of internal 
carotid artery (ICA) origin ascends in 
the neck more medially than that of 
the ECA and courses along the anteri- 
or aspect of the vertebral bodies up to 
the suboccipital area, where it makes a 
dorsal turn around the tip of the odon- 
toid process and forms the horizontal 


Fig 2.—Left carotid artemogram, (antero- 
posterior view). Note cou^se of proatlantal 
intersegmental artery lateral to transverse 
process. Arrows indicate proatlantal inter- 
segmental artery; arrowhead indicates 
occipital artery. 
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Summary of 11 Previously Reported Cases and Present Case* 


Origin (Level) 


Course in Neck 


Latera! Occipital 


AP View View Artery 


Reasons for Angiography 


Vertebral Artery 


Sutton,’ 1962 Bifurcation (C-3) Medial Type | — Subarachnoid hemorrhage Ke 2 


L ICA (C-3) 


Conforti et al,’ 1966 R ICA (C-2) Medial Type | = Head trauma $4 
Lie,* 1968 L ICA (C-2) Medial Type ! — Head trauma Ipsilateral hypoplasia 


Hackett and Wilson,’ 1968 


Abe and Suzuki,® 1964 


R ECA (C-3) 
R ECA (C-2) 
L ICA (C-3) 

L ECA (C-3) 


Samra et al,° 1969 
Hutchinson and Miller," 1970 
Tsai et al,'* 1975 


Rao and Sethi, 1975 


Anderson and Sondheimer," 
1976 


Naitoh et al,'* 1979 
Present case 


L ECA (C-3) 
L ECA (C-2) 


R ICA (C-2) 
L ECA (C-2) 


Medial Type ! — 


Lateral Type E — 
E. Type E 

Medial Type ! — 

iv. Type E — 

nopsia 

Lateral 

Lateral 


Type E ? 
Type E 


Medial 
Lateral 


Type ! 
Type E 


Left hemiparesis 
Brain tumor 

Head trauma ye 
Left homonymous hemia- Bilateral aplasia 


Brain tumor 
Head trauma 


Mental retardation e 5 


ore 
oe 


Aqueduct stenosis i 
Head trauma 


Ipsilateral aplasia, contra- 
lateral hypoplasia 





*ICA indicates internal carotid artery; ECA, external carotid artery; R, right; L, left. Ellipses indicate data not available. 


portion of the vertebral artery (Fig 3). 
On the other hand, the PIA of ECA 
origin ascends laterally in the neck up 
to the medial aspect of the mastoid 
process, where it makes a medial turn 
and forms the horizontal portion of 
the vertebral artery. In the lateral 
view, it crosses the C-1 or C-2 vertebra 
obliquely, passing the level of the 


foramen transvarsarium of the atlas 
(Fig 4). 

Differentiation of the PIA of ECA 
origin from the first cervical interseg- 
mental artery, which passes through 
the foramen transversarium of the 
atlas, is often difficult because of 
their similar angiographic appearance 
in the lateral view. In the anteroposte- 





Fig 3.—Diagram illustrating proatlantal intersegmental artery (PIA) of internal carotid 
artery (ICA) origin. Left, Anteroposterior view; right, lateral view (type I). MP, mastoid 
process. 


Fig 4.—Diagram illustrating proatiantal intersegmental artery (PIA) of external carotid 
artery (ECA) origin. Left, Anteroposterior view; right, lateral view (type E). 
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rior view, however, it is evident that 
the former ascends far lateral tc the 
transverse process. The primitive hy- 
poglossal artery is easily identified by 
its straight-upward eourse along the 
anterior aspect of the atlas in the 
lateral view. It enters the cranial cav- 
ity through the hypoglossal canal and 
ends in the basilar artery. Conforti et 
al’ stressed the importance of the 
enlarged ipsilateral hypoglossal canal 
for its identification. 

In our case, the anomalous vessel 
arises from the posterior surface of 
the left external carotid artery a: the 
level of the lower border of the C-2 
vertebral body. In the lateral view, it 
is seen to ascend obliquely across the 
atlas and appears to enter the suboc- 
cipital space through the foremen 
transversarium of the atlas (Fig 1). In 
the anteroposterior view, however, it 
apparently ascends far lateral to the 
first transverse process up to the 
medial aspect of the mastoid process 
(Fig 2). Then it turns medially and 
forms the horizontal portion of the 
vertebral artery. Beyond this point, 
the vertebrobasilar system has a 
normal appearance. 

Recently Lasjaunias et al’ and Suzu- 
ki et al? suggested that the distal part 
of the occipital artery might also be 
derived from the PIA. In the litera- 
ture, we found two eases of the PIA 
giving rise to the occipital artery. In 
both cases it was of ECA origin. The 
course of the PIA of ECA origin is 
quite similar to that of the occipital 
artery. Seeger et al reported a case 
of histiocytoma of the right orbit in 
which the vertebrobasilar system was 
opacified via prominent anastomosis 
with the right occipital artery, bear- 
ing a striking resemblance to the PIA 
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except for it; smaller caliber. We 
think these facts seem to support the 
aforementione. hypothesis. A ques- 
tiom arises as 20 whether the PIA of 
ECA »rigin mzzht merely be a hyper- 
tro»h-ed collateral eccipital artery sec- 
oncary to a hypoplastic vertebral 
arterr. 

The instances ef PIA so far 
reporzed have all been in men. This is 
probably due t» the higher incidence 
of head trauma waich necessitates 
arterisgraphy. "hec inical importance 
of this anomaly is possible catastrophe 
if oeclssion of the carctid artery below 
the origin of the anomalous vessel 
occurs, because the infratentorial as 
wel as supratentorml structures are 
entirely depeneent on the carotid sys- 
tem on the affeeted side. 
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Spinal Cord Compression With 
Paraplegic in Myelofibrosis 


M. E. Gustwani, 4D; € 3. Kurtides, MD, FACP; Miriam Christ, MD; Ivan Ciric, MD 


è >araplegia developed in a 70-year-old 
man w*h a 15-year history of polycythe- 
mia rubra vera end a two-year history of 
myelofibrosis, dee tc extensive epidural 
invo'vement by extramedullary hemato- 
poiesis Early di#gnosis and aggressive 
therapy is essential if permanent paralysis 
is to be avoided. 

(Arch Neuro! 3$:389-3930, 1980) 


gyeeumedabam hematopoiesis is 
3eldom found in tas epidural space 
and is a very rare cause of spinal cord 
compression We report a case of 
myelofibrosis with extramedullary 
hematepoiesis ef the spinal epidural 
space that led to ecmplete paraple- 
gia. 
REPOFT OF A CASE 


A year-old man with polycythemia 
rubra vera of 15 sears’ duration and with 
myebficrosis of two years’ duration prior 
to acmission experienced weakness of the 
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legs in January 1975. This progressed to 
paraplegia, and on May 15, 1975, he was 
admitted to the hospital. 

Findings included paraplegia with a sen- 
sory loss at the T3-4 level, an enlarged liver 
(span of 22 cm), and a huge spleen— despite 
irradiation in the preceding three months— 
extending 22 em below the costal margin 
and to the midline anteriorly. 

The WBC count was 64,000/cu mm, the 
platelet count was 150,000/cu mm, and the 
hemoglobin value was 12 g/dL. The periph- 
eral smear showed the classic findings of 
myelofibrosis with 1% myeloblasts, 8.8% 
reticulocytes, large irregularly shaped 
platelets, and teardrop-shaped RBCs with 
severe anisocytosis and  poikilocytosis. 
Tests for intravascular coagulation were 
negative. Collagen-induced platelet aggre- 
gation was relatively normal at 72%. The 
leukocyte alkaline phosphatase score was 
higher than normal. 

A lumbar myelogram was technically 
unsatisfactory because of inability to 
introduce sufficient dye for proper visuali- 
zation. A lateral cervical spine puncture 
and myelogram at the C2-3 level then 
demonstrated a complete block at the T3-4 
level. Spinal fluid from cervical area was 
xanthochromic, with an RBC count of 639/ 
cu mm and a protein concentration of 320 
mg/dL. A radionuclide bone scan was 
normal. Roentgenograms of the spine 
showed only degenerative arthritis. 

On May 16, 1975, laminectomy at the 
T2-7 levels disclosed a friable, brownish, 
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extramedullary tumor surrounding the spi- 
nal dura. This was removed with difficulty 
owing to severe bleeding. Two days later 
laminectomy was carried out at the T7-10 
levels, completing the removal of the mass. 
No improvement ensued. 

The “tumor” consisted of predominantly 
myelocytic hemopoietic cells, with numer- 
ous megakaryocytes and RBC precursors. 
Numerous myeloblasts were noted. There 
was abundant hemosiderin. The morpholo- 
gy with a myeloid:erythroid ratio of 10:1 
resembled that of bone marrow seen in the 
removed vertebral laminae. Fibrosis was 
not obvious. The final diagnosis was epidu- 
ral mass consistent with extramedullary 
hematopoiesis. 

On Nov 21, 19775, a radical change in the 
hematologie findings occurred. At this 
time the WBC count was 100,000/cu mm 
with 30% primitive cells, some in clumps 
and many with Auer rods consistent with a 
diagnosis of acute monomyelocytic leuke- 
mia. This was accompanied by a tenfold 
increase in serum lysozyme and a 100-fold 
increase in urinary lysozyme. The patient 
died six weeks later. 


COMMENT 


The commonest sites of extramed- 
ullary hematopoiesis are the liver, 
spleen, kidneys, and adrenal glands.’ 
Involvement of unusual sites such as 
the posterior mediastinum, the peri- 
cardium, and even the sclera has been 
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Patient/ 
Age, yr/Sex 
1/26/M 





Source, yr 
Gatto et al,? 1954 
























2/60/M Close et al? 1958 
















3/40/M Marinozzi,* 1958 






4/31/M Lowman et al,’ 


1963 




























1969 
Bree et al,” 1974 








9/17/M 















10/37/M Bree et al,” 1974 









11/70/M Present case, 1979 










Autopsy performed. 


seen. The Table lists the ten previous- 
ly reported cases of spinal cord com- 
pression due to extramedullary hema- 
topoiesis. All followed a progressive 
course. Duration of neurological 
symptoms to diagnosis varied from 
one to 12 months. Symptoms were 
motor weakness of the lower extremi- 
ties with numbness and loss of posi- 
tion and vibratory sense, back pain, 
and eventually complete paraplegia. 
Thalassemia major was the underly- 
ing disease in five of the cases, *^^* 
myelofibrosis in four,^** and congen- 
ital heart disease in one.'^ One of the 
patients with myelofibrosis had an 
unusual association with pachydermo- 
periostosis.'^ To our knowledge, ours is 
the fifth case of myelofibrosis with 
symptomatic epidural extramedullary 
hematopoiesis, but we believe it is the 
first one to occur in polycythemia 
rubra vera. 

There are several theories regard- 
ing the etiology of hematopoiesis in 
the epidural space: marrow emboli, 
new colony development, direct exten- 
sion into the epidural space from ver- 
tebral bone marrow, and the develop- 
ment of bone marrow from some 
primitive tissue rests laid down along 
the spinal axis.* The lobulated struc- 
ture of these epidural masses, occur- 
ring in a segmental pattern reminis- 
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Primary 
Diagnosis 


Thalassemia 2 T-19 
Myelosclerosis 9 
Thalassemia seo T 


Myelosclerosis 


Cyanotic congen- 
ital heart dis- 
ease 


Pachydermoper- 
iostosis and 
myelofibrosis 

Polycythemia 6 
rubra vera 


Symptom 
Duration, 
mo 


Mass CSF 
Location Findings 















T8-10 Increased 


protein 





T8-12 


























5/40/M Sorsdahl et al,* Thalassemia 2 T5-8 
1964 
6/58/F Appleby et al,’ Myelosclerosis Increased 
1964 protein 
7/21/M Heffner and Koehl’ ^ Thalassemia 127 T8-L3 Increased 
1970 protein, 
cells 
8/23/F Ross and Logan,’ Thalassemia 12 T9-T10 





Increased 
protein 







T3-T5 
L1-L2 





Xanthochro- 
mia, in- 
creased 
protein & 
RBCs 





*Ellipses indicate that tests were not performed or data was not preserted. 


cent of vertebral development, sup- 
ports the latter thesis. The frequent 
occurrence of lymphocytes in the epi- 
dural space suggests the presence of 
multipotential stem cells capable of 
producing bone marrow.* 

The myelographic findings in the 11 
cases included complete block in seven 
and increased CSF protein levels in 
four. Treatment consisted of surgical 
decompression alone in two patients. 
One recovered fully; the other died 
soon after operation. Radiation was 
used in two with complete recovery, 
and laminectomy followed by irradia- 
tion in five, three of whom showed 
complete recovery and two partial. 

Since bone marrow is extremely 
radiosensitive, it is not surprising to 
see excellent results from irradiation. 
However, when faced with paraplegia 
associated with an epidural mass of 
unknown character, the neurosur- 
geon’s only choice is immediate 
decompressive laminectomy. This 
then could be followed by irradiation 
once the diagnosis of extramedullary 
hematopoiesis has been established. 
Needle biopsy may lead to severe 
bleeding and should be avoided. 

It is important to be aware of extra- 
medullary hematopoiesis as a cause of 
epidural mass and spinal cord com- 
pression, since early diagnosis and 














Myelog- 
raphy Therapy Results 
+ Surgery, radia- Improved 
tion 





Surgery, radia- ^ Slightly im- 
tion proved 


No specific Died 
therapy 
Surgery, radia- 

tion 
Surgery 








Slightly im- 
proved 
Improved 










Surgery, radia- 
tion 

No specific 
therapy 


Improved 





Died on day 8 










Radiation improved 





Died 24 hr af- 

ter surgery 
due to respi- 
ratory arrest 


improved 


Surgery 





c Radiation 





Failed to re- 
spond 


Surgery 






proper therapy can be expected to 
yield satisfactory results. 
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Herpes Zoster With Facial Paralysis 
An Unusaal Manifestation 


Thomss €. Kroi, MD, 3. Martin Mullen, MD 


A yearoid women with the Ram- 
say Hunts syndrome subsequent- 
ly »xserieneed brainstem and cerebel- 
lar eacephalit= amc the syndrome of 
inappropriate an:iliuretic hormone 
secretion. 
REPGRT OF A CASE 


The patiert «amptained of a three-day 
history of slurred speech, left-sided facial 
droopmg, pain n tne left ear, and left 
parietal headact=. There was a left periph- 
eral seventh newe paralysis with a crust- 
ing eruption in -he ief- external auditory 
caral and en ‘ae left pinna. Taste was 
intact. Lymph maades were not palpable. 

Nermal laboratory determinations in- 
cluded a 12:factor chemical analysis, uri- 
nalysis, serum 4lectrclytes, and the rapid 
plasme reagin tst. The WBC count was 
15,30¢+cu mm snd the hemoglobin level 
was M2 g/d. Chest roentgenogram 
shewec unremeskabie features. The erup- 
tion cf the left«ear wes dry, and fluid was 
no: ob-ainab'e fer study. 

. Thæe days a£-er acmission, the patient 
became lethzrgi* with paresis of the left 
sixth end eight nerves, bilateral pyrami- 
dal tract signs, runed ataxia, hyporeflex- 
ia, amd urinary retention. Strength and 
sensation were intac-. The patient was 
afebrile and them eck was supple. A comput- 
erizec tomegram ty sean of the brain with 
special emphasis om -he cerebellopontine 
angle showed umremarkable findings. Spi- 
nal fivid pressure was 3) em water; protein 
level, DOme/ dis WBS count, 311 cells per 
cubie millimeter, wita 89% lymphocytes. 
Curtures of the CSF were negative. Coun- 
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terimmunoelectrophoresis (of the CSF) 
using meningococcal, pneumococcal, and 
Haemophilus influenzae antigens was neg- 
ative. Subsequent serum electrolyte deter- 
minations revealed the following values: 
sodium, 111 mEq/L; potassium, 4.6 mEq/L; 
chloride, 86 mEq/L; carbon dioxide, 24 
mmole/L. Serum and urine osmolalities 
were 246 mOsm/kg (normal, 280 to 305 
mOsm/kg) and 741 mOsm/kg (normal, 300 
to 1,000 mOsm/kg), respectively. Serum 
cortisol levels were normal. A cystometro- 
gram and cystoscopy findings were 
consistent with an atonic bladder. The left 
seventh nerve could not be stimulated. 
Audiometry revealed complete loss of hear- 
ing of the left ear. Herpes zoster antibody 
titers by complement fixation of the spinal 
fluid and serum were 1:16 and 1:128 dilu- 
tions, respectively. Three weeks after 
admission, a convalescent titer of the 
serum was 1:32 dilution. 

The syndrome of inappropriate antidiu- 
retic hormone secretion was treated by 
fluid restriction. Improvement. was slow, 
and one month after admission, at the time 
of discharge, the skin lesions, left sixth 
nerve paresis, hyporeflexia, serum and 
urine abnormalities, and bilateral pyrami- 
dal tract signs had resolved. There was 
residual facial paresis and partial deafness 
of the left ear with truncal ataxia and 


bladder dysfunction. 


COMMENT 


The patient had Ramsay Hunt’s 
syndrome, with herpetic eruption of 
the left external auditory canal and 
pinna, and left peripheral seventh 
nerve paralysis. This progressed to 
brainstem and cerebellar encephalitis 
as evidenced by other cranial nerve 
involvement, bilateral pyramidal tract 
signs, truncal ataxia, and an atonic 
bladder. The herpes zoster infection 
was confirmed by acute and convales- 
cent antibody titers. The syndrome of 


inappropriate antidiuretic hormone 
secretion was established by abnor- 
malities of serum electrolyte and 
serum and urine osmolzlity values. 

Herpes zoster may invo ve the ge- 
niculate ganglion’? and may produce 
encephalitis.*? The concemitant devel- 
opment of inappropriate antidiuretic 
hormone secretion with CNS inflam- 
mation has been reporzed.* The pro- 
gression of this patient's clinical find- 
ings was highly unusua . This patient 
also had bladder dysfun^tion, which is 
infrequent with herpes zoster infec- 
tion.” 


John Robinson, MD, and Joel Brumlik, MD, 
PhD, critically reviewed this article. 
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Ruptured Intracranial Arterial Aneurysm 
in the First Year of Life 


A Case Report 


Gershon Keren, MD; Zohar Barzilay, MD; Bernard E. Cohen, FRCPE 


Ruptured intracranial aneurysms 

arise on or near the circle of Wil- 
lis. Peripheral aneurysms are much 
less common and are often related to 
trauma or infection. We present the 
case of a 7-month-old male infant with 
subarachnoid hemorrhage. Angiogra- 
phy disclosed a large aneurysm aris- 
ing distally from the left middle cere- 
bral artery. The infant was operated 
on successfully and his condition is 
normal. 


REPORT OF A CASE 


A 7-month-old male infant was delivered 
at term. The delivery and development 
were normal. On the day of admission, the 
infant vomited and 12 hours later was in 
coma. 

The anterior fontanelle was not bulging, 
and the optic fundi were normal. There 
were no posturing or lateralizing signs. 
The heart was of normal size and there 
were no murmurs. All peripheral pulses 
were palpable. Lumbar puncture revealed 
CSF that was bloody on gross examination, 
xanthochromic supernatant fluid, and an 
opening pressure of 400 mm H,O. The 
hemoglobin level was 11.5 g/dL and the 
WBC count was 13,200/cu mm. The results 
of coagulation studies and platelet counts 
were normal. 

Twenty-four hours later, the infant had 
hemiparesis on the right with left horizon- 
tal nystagmus and deviation of the gaze to 
the left. Four-vessel angiography by a 
femoral catheter disclosed an intracranial 
berry aneurysm of a peripheral branch of 
the left middle cerebral artery (Figure). 
The midline structures were displaced to 
the right. 

At craniotomy, an intracerebral hemato- 
ma of about 10 mL of clotted blood was 
evacuated. The berry aneurysm (which 
measured 1.0 x 0.5 em) was clipped and 
excised. Microscopic examination showed a 
dilated sac with a thin wall and large lumen 
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occupied completely by newly formed 
thrombus. In the wall were small foci of 
calcification and minimal chronic inflam- 
mation that was mainly evidenced by lym- 
phocytes. 

The right-sided paresis soon disap- 
peared. The infant was discharged 22 days 
later. He is now 19 months old and is doing 
well. 


COMMENT 


Primary subarachnoid hemorrhage 
is rare in childhood. A bleeding arteri- 
al aneurysm as its cause is even less 
frequent. In a seven-year retrospec- 
tive cooperative study by Nishioka,' 
only 41 of 6,368 cases (0.64%) were 
diagnosed in patients younger than 19 
years of age. Patel and Richardson? 
reported only 58 of 3,000 cases (1.93%) 
occurring in patients younger than 
the age of 19 years. The youngest 
patient was 8 years old. 

The infrequent occurrence of aneu- 
rysms in infants is of considerable 
interest. Dandy^^ and Sugar? sug- 
gested that aneurysms could develop 
at sites where embryonic vessels or 
vascular buds developed but had failed 
to disappear normally. These conclu- 





Preoperative angiogram. Lateral (left) and 
anteroposterior (right) views show berry 
aneurysm (arrows) in peripheral branch of 
left middle cerebral artery. There is an 
8-mm shift to right of midline structures 
and arching with anterior shift and scatter- 
ing of left medial branches. 


sions were supported by Hodes et al' 
with the use of cerebral angiography. 
Forbus* favored the hypothesis that 
aneurysms were acquired as a result 
of congenital weakness of the media 
with subsequent weakening of the 
intima followed by degeneration and 
aneurysmal dilation of the artery. 
These aneurysms oecur most common- 
ly around the cirele of Willis: 77% 
occurred in the anterior portion and 
23% in the posterior portion.’ Howev- 
er, in the present case, the aneurysm 
was atypically located in a peripheral 
branch of the middle cerebral zrtery. 

Cerebral aneurysms have been re- 
ported in association with arterial 
hypertension? as well as in patients 
with coarctation of the aorta.*" Mat- 
son"? described a mycotic aneurysm in 
a child that was associated with endo- 
carditis and a ventricular septal 
defect. Nagae et al" described the 
familial occurrence of intracranial 
aneurysm in a man (aged 48 years) 
and his mother (aged 66 years) Mor- 
tality due to ruptured intracranial 
aneurysms has been variousy re- 
ported by Mullan’ and by Kandel and 
Peresedov.'? 


Ruptured Arterial Aneurysm—Keren et al 








To cur kaowledge only two cases of 
arterial aneurysms that were diag- 
nosed and suceessf Ely operated on" 
were Drev ously r=ported in infants 
younger tian 1 -ear of age. Both 
aneurrsms were ceatrally located on 
the right middle crebral artery. Our 
case irvolved a perTt eral location of a 
ruptured aneurysm. This is also one of 
the youngest patierts reported to be 
operated cn suecess^ully for a rup- 
tured ntracranial aneurysm. 
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Pure Moter Hemiplegia due to Hemorrhage 


in the Lower Pons 


José M. Gobernado, Ms Antonio R. Fernández de Molina, MD; Alberto Gimeno, MD 


Dare moter hemmlegia is a rare 
syndrome defined by Fisher and 


Curry* as a compesete or incomplete 
paralysis o^ the fa-e, arm, and leg on 


one side, unaecommanied by sensory 


signs, visual defect, dysphasia, or 
apractognosia. We r=port an addition- 
al case of pure mo-er hemiplegia due 
to hemorrhage in & lower pons. 


REPORT CF A CASE 


A 45-year-oid wom.r awoke with a sud- 
den ocempital headache -nd weakness of the 
right limbs en Marck 3. 1979. During the 
next two days, her m»tor deficit developed 
into a complete parali of the right arm 
and a severe weakness ef the right leg. 
There was ne impairment of consciousness, 
convuls ons, diplopia. vertigo, dysphagia, 
paresthesia, ər visualecr speech difficulty. 

Her Food pressures 210/130 mm Hg 
and the hear- rate wa. =5 beats per minute. 
These were no cardm or carotid bruits. 
She was alert and c—2nted and without 
mental impairment. The visual fields, 
pupils, and >eular nr» ility were normal. 
Facial sensation was rtaet. There was no 
nystagmus or cerebeEar ataxia. No dysar- 
thriz, d=plopm, or palsta. er lingual paresis 
was noted. The patient had a right-sided 
flaccid hemiplegia, wese in the arm, and 


Accepted for publicatie Dct 23, 1979. 

From the Neurology »erviee, Ramón y Cajal 
Center, Madrid. 

Reprirt requests to servicio de Neurología, 
Centre kamén-y Cajal, Gerret de Colmenar, Km 
9,100. Madrid Z5, Spain (0 Gobernado). 


Arch Neuroi—Vocl 37, ... ine 1980 


sparing the face. The muscle stretch 
reflexes were greater on the affected side, 
with extensor plantar response. There was 
no sensory deficit to touch, pinprick, vibra- 
tion, or joint position. Stereognosis and 
graphesthesia in the right hand were 
normal. 

Forty-eight hours after the stroke, a 
computerized tomographic (CT) scan 
showed a dense white area with a high 
absorption value in the most anterior left 
side of the lower pons (Figure). 

Arterial hypertension was satisfactorily 
controlled with methyldopa and furose- 
mide. One week later, the patient was able 
to walk with assistance and to carry out 
discrete movements of the right upper 
limb. A second CT scan obtained on the 


Computerized tomographic scan obtained 
48 hours after stroke. Note small hemor- 
rhage in most anterior left side of lower 
pons. 
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eighth day showed complete resolution of 
the pontine hemorrhage. Six weeks after 
admission the patient was cischarged with 
only a slight paresis in the right arm. 
Increased stretch reflexes and hypotonia 
persisted in the right arm. 


COMMENT 


In summary, the patient experi- 
enced the gradual deve-opment of a 
right flaccid hemiplegia over a period 
of two days. The arm was more 
affected than the leg, while the face 
was spared. No sensory deficit was 
found. Recovery was satisfactory 
within six weeks. The clinical signs 
were consistent with the definition of 
pure motor hemiplegia.' 

Successive CT scans showed resolu- 
tion of the hemorrhage after one 
week. 

As far as we know, the present case 
is the first description of a pure motor 
hemiplegia secondary to lower pon- 
tine hemorrhage. Diagnosis was possi- 
ble due to CT scan. 


Nonproprietary Name 
and Trademark of Drug 


Methyldopa—A/domet. 
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Gross Demonstration of Atrophic Cauda 


Equina Roots in Motor Neuron Disease 


An Improved Method 


Antonio Meneses, MD 


1^ patients who have died of 
advanced motor neuron disease, 
one of the most impressive gross ana- 
tomical findings is the disparity in 
size and texture of the anterior and 
posterior spinal nerve roots, brought 
about by progressive atrophy of the 
former and generally good preserva- 
tion of the latter. 

When it comes to demonstrating 
this difference in photographs for 
medical students, resident teaching, 
or for neuropathology conferences, it 
is rather diffieult to arrange the 
respective nerve root pairs in a 
fashion that would make them easy to 
compare,' because whether the spinal 
cord is photographed from the front or 
the back, the dorsal and ventral nerve 
roots tend to overlap.^? Moreover, in 
the cauda equina, photographed in the 
usual way, the motor and sensory 





Fig 1.—Side view of spinal cord and cauda 
equina from 54-year-old woman with 
advanced motor neuron disease. Atrophic 
anterior roots (right) combed apart from 
posterior roots (left). 


Accepted for publication Sept 23, 1979. 

From the Department of Pathology and Oncol- 
ogy, University of Kansas Medical Center, Kan- 
sas City. 

Reprint requests to Department of Pathology 
and Oncology, University of Kansas Medical 
Center, Kansas City, KS 66103 (Dr Meneses). 
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Anterior nerve roots with marked loss of myelinated fibers (Gomori's trichrome stain, 
x 200). 


roots are so thoroughly intermingled 
that gross distinction between them is 
difficult.'^ 

I found that the differences be- 
tween ventral and dorsal roots, partic- 
ularly those constituting the cauda 
equina, can be very well visualized if 
one lays or pins down the spinal cord 
sideways with one of its lateral edges 
facing the camera. Then, using this 
lateral edge as a partition, all the 
anterior nerve roots are "combed" to 
one side and all the posterior ones to 
the other (Fig 1). The contrast 
between normal posterior and atroph- 
ic anterior roots will be very striking, 
thanks to the large number of fibers 
on either side. After picture-taking, 
this arrangement also enables the pro- 
sector to submit for embedding and 
microscopic examination large bun- 


dles of nerve roots consisting entirely 
of dorsal or ventral roots. The fiber 
loss on microscopic sections of ventral 
versus dorsal roots can then be com- 
pared (Fig 2). 
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Calendar of Meetings 


1980 
June 16-2) XI International Congress, Society of Psychoneuroendocri- 
ology, Florence, Italy. 
21-22 Annual meeting of the American Association for the Study 
of Headache. Hyatt on Union Square, San Francisco. 
July 2125 ^ourth International Congress of Immunology, Paris. 
23-26 *mnnual symposium on Contemporary Clinical Neurology, 
Salmetto Dunes Hyatt Resort, Hilton Head Island, SC. _ 
Sept 3-7 *merican EEG Society annual meeting, Sheraton Boston 
— etel, Boston. 
8-10 * merican Neurological Association, Sheraton Boston Hotel, 
Soston. 
26-27 The 27th annual meeting, American Association of Electro- 
^wrography and Electrodiagnosis, Philadelphia. 
Oct 2-5 “merican Academy of Neurological Surgery annual meet- 
ag, New York. 
5-€ “irst International Symposium on Brain-Heart Relation- 
ship, Jerusalem Hilton Hotel, Jerusalem. 
5-10 Annual meeting, Congress of Neurological Surgeons, Hyatt 
Segency, Houston. 
23-25, The 33rd annual meeting and special course, Southern EEG 
Society, San Antonio, Tex. 
198* 
Sept 2025 World Congress of Neurology, Kyoto International Confer- 


ence Hall, Takaraike, Sakyo-ku, Kyoto 606, Japan. 


Academe Award Winner for 1979.— 
The 23rd Annua! A xard of The Amer- 
wean Acacemy of Neurological Sur- 
gery was presentec to Dr Elisabeth M. 
Post ef Syracuse, AY, for her article 
entitled, “Relation 3etween Intrafu- 
sal and Extrafusal *ctivity in Triceps 
Surae Muscles of tae Decrebrate Cat: 
Evidence ^or Beta *ction." 


1988 Meeting Amnouncement.— The 
Amersean Xeazdemw of Neurological 
Surgery’s annual meeting will be held 
m New York, 9et 2-5, 1980. This will 
de a combined mee- ng with the Ger- 
man Neurosurgica Society. Contact 
Phaner L. Peret, J-, MD, PhD, Secre- 
tary, 171 Ashley Ave. Charleston, SC 
29403. 
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Board Examination.— The oral exam- 
ination of Jan 12-13, originally sched- 
uled in San Diego, has been resched- 
uled for San Francisco. 


12th World Congress of Neurology, 
1981.— The congress will be held Sept 
20-25, 1981, in Kyoto, Japan. The main 
themes will be "Hemispheric Speciali- 
zationin Man";" Cerebral Vascular Dis- 
eases," and "Neurotransmitter and 
Neuropeptide Dysfunction in Relation 
to Neurological Disease and Viral 
Infections of the Nervous System." 

Contact Secretariat, 12th World 
Congress of Neurology, c/o Simul 
International Ine, Kowa Bldg No. 9, 
1-8-10, Akasaka, Minato-ku, Tokyo 
107, Japan. 


12th Epilepsy International Sympo- 
sium.— Four main themes will be high- 
lighted during this meeting in Copen- 
hagen, Sept 6-10, 198): preclinical 
drug development, controlled trials of 
antiepileptic drugs, education of the 
patient and the public, and differen- 
tial diagnosis of epileptic seizures. For 
information contact Organizing Sec- 
retariat, Copenhagen Congress Cen- 
ter, Bella Center, Center Boulevard 5, 
DK-2300 Copenhagen S, Denmark. 


American X Electroencephalographic 
Society.-The annual meeting and 
courses of the Society will be Sept 2-7, 
1980, Sheraton Hotel, Boston. The 
courses will be held Sept 2-4. Contact 
Executive Office, 38238 Glenn Ave, 
Willoughby, OH 44094. 


Board Examinations.— "The ABPN is 
currently accepting applications for 
the 1981 part I examination. Applica- 
tions must be received in the board's 
office no later than Sept 1, 1980. No 
application requests will be taken 
after Aug 27, 1980. The tentative date 
for the 1981 part I examination is 
April 21, 1981. Contact Lester H. 
Rudy, MD, Executive Director, 
ABPN, 1 American Plaza, Suite 808, 
Evanston, IL 60201. 


XII Symposium Neuroradiologicum.— 
The organization of the XII Sympo- 
sium Neuroradiologicum is well un- 
derway. Because the United States is 
the host country, the American Soci- 
ety of Neuroradiology will not hold its 
annual scientific meeting in 1982. The 
executive committee of this society 
strongly supports attendance at the 
Symposium Neuroradiologicum in 
Washington, DC, Oct 10-16, 1982, in 
lieu of its annual meeting. 
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Federation of Western Societies of 
Neurological Science.—The Federation 
of Western Societies of Neurological 


Science has elected the following offi- 


cers for 1980: Chairman, Richard H. 
Moiel, MD, Houston; Chairman- 
elect, Lawrence Z. Stern, MD, Tucson, 
Ariz; Secretary, J. Carroll Ramseyer, 
MD, Los Angeles; Treasurer, Bert G. 
Leigh, MD, Carmichael, Calif. 


Notes From NINCDS 


Malignant Brain Tumor Research 
Protocols.-Patients with primary 
malignant brain tumors are being 
accepted for two clinical research pro- 
jects at the National Institutes of 
Health in Bethesda, Md. 

Evaluation of biological, immuno- 
logical, and chemotherapeutic param- 
eters in brain tumor patients involves 
study of human brain tumor cells 
obtained at the time of operation. The 
investigators expect these tissue cul- 
ture studies to help them more accu- 
rately predict the biological behavior 
of tumors, the likelihood of their 
response to chemotherapy, and the 
complex immunological responses 
that are a function of both tumor and 
host. The goal is to develop more 
effective treatment tailored to indi- 
vidual patients. Patients referred for 
the study will have either a high like- 
lihood of harboring a malignant brain 
tumor or specific clinical or radio- 
graphic evidence of such a tumor. 
Some will have a biopsy-proven diag- 
nosis. 


The patients will be divided into 


groups. The first group will comprise 
those who have not had surgery and 
who are deemed likely to benefit from 
surgical removal of their tumors. If 
these patients desire the potential 
benefits of surgery and accept its 
risks, a procedure believed to be opti- 
mally safe and appropriate will be 
carried out. Tumor cells will be main- 
tained in culture and will undergo 
detailed study. Careful evaluation will 
guide recommendations for further 
therapy. In general, patients with 
more malignant tumors (grades 3 and 
4) will receive irradiation and chemo- 
therapy after surgery. Patients with 
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less malignant (grade 2) tumors will 
receive only irradiation after surgery, 
and patients with grade 1 tumors will 
not receive postoperative therapy. 
The second group will comprise those 
who have had previous operation for a 
primary malignant brain tumor and 
who have evidence of recurrent or 
persistent tumor requiring a second 
surgical procedure. Since many in this 
group will already have received 
chemotherapy, irradiation, or both, 
the postoperative regimen will be on 
an individual basis. 

Immunotherapy of malignant brain 
tumors involves use of the patients' 
tumor cells as a source of immunolog- 
ically active material. Only patients 
with grade 3 and 4 astrocytomas will 
receive immunotherapy. Patients will 
be referred and evaluated as previous- 
ly described. After surgery, tumor 
cells will be established in culture, 
grown in quantity in the patients' own 
serum, and irradiated in preparation 
for subcutaneous injection into the 
patient approximately eight to 12 
weeks after surgery. Serial "booster" 
injections will be given monthly for 
six months. (Before the initiation of 
immunotherapy, and after surgery, 
grade 3 and 4 astrocytoma patients 
will receive irradiation with approxi- 
mately 6,000 rads over a six-week 
period. Patients with grade 2 and 
grade 1 tumors will receive postopera- 
tive therapy as outlined previously.) 

The first question this study will 
seek to answer is whether immunosti- 
mulation by exposure of a patient's 
systemic immune system to his own 
tumor cells provokes a different 
response from that elicited by the 
tumor sitting in the brain. If so, such 
stimulation might well enhance the 
patient's ability to cope with his 
tumor and either destroy it or arrest 
its growth. This protocol is designed 
to determine exactly what changes 
occur when systemic stimulation is 
given, and whether or not they are 
helpful to the patient. 

Men and women aged 18 to 70 years, 
are sought for both studies. Clinicians 
who wish to refer candidates for ei- 
ther project should contact Paul L. 
Kornblith, MD, Chief, Surgical Neu- 
rology Branch, NINCDS, National 
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Institutes of Health, Bldg 10A, Room 
3E68, Bethesda, MD 20205; telephone 
(301)496-5728. 


New National Advisory Council Mem- 
bers Named.—Six new members have 
been appointed to the NINCDS Na- 
tional Advisory Neurological and 
Communicative Disorders and Stroke 
Council for four-year terms ending in 
October 1983. The six are Patrick F. 
Bray, MD, professor of pediatric neu- 
rology, University of Utah College of 
Medicine, Salt Lake City; Nyrma Her- 
nandez, MD, deputy executive direc- 
tor for program services, Epilepsy 
Foundation of America, Washington, 
DC; Thomas W. Langfitt, MD, profes- 
sor and chairman of the division of 
neurosurgery, University of Pennsyl- 
vania School of Medicine, Philadel- 
phia; David J. Lim, MD, professor of 
otolaryngology and anatomy, Ohio 
State University College of Medicine, 
Columbus; Lois B. Moreland, MD, pro- 
fessor and chairman of the depart- 
ment of political science, Spelman Col- 
lege, Atlanta; James F. Toole, MD, 
professor and chairman of the depart- 
ment of neurology, Bowman Gray 
School of Medicine, Wake Forest, 
NC. 


New Publications—The NINCDS 
Fact Book for 1979 outlines the Insti- 
tute’s organizational structure and 
lists department heads and key con- 
tacts in each program area. Budget 
data include NINCDS expenditures 
by disorder category and by geo- 
graphical distribution. Write the Of- 
fice of Scientific and Health Reports, 
NINCDS, National Institutes of 
Health, Bethesda, MD 20205. " 

Neurological Disorders Program, 
F'iscal Year 1979 describes the status 
of current NINCDS-supported re- 
search on neurological disorders of 
early life, disorders of aging, convul- 
sive and related paroxysmal disorders, 
demyelinating and sclerosing disor- 
ders, muscular and neuromuscular dis- 
orders, and infectious diseases. Write 
Neurological Disorders Program, 
NINCDS, National Institutes of 
Health, Federal Building, Room 716, 
Bethesda, MD 20205. 
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Letters to "he Editor 


Visual Evoked Responses 
in Pernicious Aremia 


To ihe £@iter.A was interested in 
reading the arti-l» by Troncoso et al 
relating to visua evoked responses 
(YERs) m perniei»us anemia (36:168- 
189 1979). Withir one month in 1977, I 
had twe patiens with spinal cord 
lesions whe prow] to have subacute 
combined degeneration of the cord 
wita low vitamr B,, levels in the 
serum and pesifive Schilling’s tests; 
beth had abnorn= evoked responses. 


Report of Cases.— ^A8SE 1.—A 51-year-old 
mar had an 1i-mo sf history of weakness 
of his legs; he hac had a transurethral 
resection one year earlier for apparent 
prostatism, but Leder symptoms had 
returned. He also ad had a thyroidectomy 
20 wears earlier for hyrotoxicosis. Exami- 
nation disclosed ar a most entirely motor 
pyramidal syndrome. aemoglobin level was 
13.5 g/dL; mear corpuscular volume 
(XC), 163 cum; -pd vitamin B,, level, 70 
ng/— Rei blood œ folate concentration 
was normal at 318 eL. 

‘The VERs showed the major positive 
wave (P.) to be 3 =D outside the normal 
range at H6 ms acmss left and right visual 
pathways) He mete a good clinical 
response to cyano-dbtalamin. The normal 
range of P, for pesens aged 35 years and 
over is 95.18 ms; 2D 3.54 (upper normal 
limit, 105.80 m3. 

Case 2—A 64-yerr-old man had a six- 
month history of = cervical spinal cord 
lesion. There was = ‘amily history of dia- 
betes and he had seen exposed to a dry 
chaning agent (eerchlorethylene). The 
chmical pieture wascf a motor and sensory 
spinal cori lesion va t impaired joint posi- 
tinand vibration g3e in the lower limbs. 


Hemeglolin level wss 12.7 g/dL; MCV, 112 , 


ce um. Serum B,. & 2] was subnormal at 
1.5 az/L, RBC fola. e concentration normal 
at ug/L. He had æ megaloblastic marrow 
amd weakly positi-e gastric parietal cell 
artioodies. Schillim==s test confirmed the 
diagnosis of *ddiscnian pernicious ane- 
mia. His YERs shored the major positive 
petential en menocul_r right stimulation to 
be 198 ms and on monocular left 112 ms, 
beth ef which are € € D outside the normal 
range for our laborasery. . 

His neurolog:eal - isability has recovered 
quite wel! with par-rteral cyanocobalamin 
therapy. 

Visual ecuity wa N5 left and right for 
beth patients. 

Com ment.—At he time, I discussed 
the matter with *-ef Brian Matthews 
at Oxford and D- Martin Halliday at 
the National Hosci-al, Queen Square, 
neither ef whom Lad definitely come 
aeross this entit~ at the time. I am 
sure this fimding should be widely 
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publicized since there appears to be a 
general impression abroad that an 
abnormal VER per se can be taken as 
proof positive of disseminated lesions 
within the nervous system if there is a 
definite lesion elsewhere and there- 
fore as confirmation of the diagnosis 


of multiple sclerosis. 
J. E. Rees, MD, MRCP 
Hurstwood Park Neurological Centre 
West Sussex, England 


Recurrent Infratentorial 
Ependymoma 


To the Editor.—The use of Collins’ law! 


instead of five-year survival rates in 


the assessment of the risk of recur- 
rence of ependymoma has been advo- 
cated. The law states that a tumor 
grows in a patient at a certain rate 
unique to that patient; thus, after 
ablation, the tumor will become symp- 
tomatic a second time when it reaches 
a size comparable with that at the 
time of initial diagnosis. The longest 
time over which this amount of 
regrowth can occur is equivalent to 
the time that would have been avail- 
able for the first growth of the tumor 
had it begun at conception (the age of 
the patient at the time of first diagno- 


sis plus nine months). A symptom-free 


ratio may also be defined (indepen- 
dent of age) as the ratio of the symp- 
tom-free interval to the interval from 


conception to age at time of first 
diagnosis. According to Collins’ law, a 
patient may be deemed “cured” of 


tumor if this ratio is equal to or 


greater than 1. In the application of 
Collins’ law to patients with neuro- 
blastoma, Wilm’s tumor, medulloblas- 
toma, and ependymoma, we are aware 
of only two exceptions (both patients 
with neuroblastoma).? We studied a 
third exception, a patient whose infra- 
tentorial ependymoma recurred after 
31 years. 


Report of a Case.—A 41-year-old man 
complained of difficulty walking and 
thinking. At age 10 years, headaches and 
growth retardation precipitated evaluation 
for intracranial tumor. Craniotomy dis- 
closed a midline inferior cerebellar tumor 
that extended from the Sylvian aqueduct 
to C-2. Decompression was performed and 
histological analysis of excised tissue 
revealed an ependymoma (Figure, left); 
6,000 rads were administered over six 
weeks via three portals. The patient was 
healthy for 31 years, until two months 
before admission, when his gait became 
unsteady and his memory failed. 

He appeared dull, with a wide-based 
ataxic gait. Eye movements were conju- 
gate with marked nystagmus. Papilledema 
was not present. The cranial nerves V, VII, 
IX, X, XI, and XII were paretic on the 
right. Strength and sensory functions were 
normal. Tandem walking was impossible. 

A computerized tomographic scan and 
vertebral angiography demonstrated hy- 
drocephalus and a large mass arising from 
the right petrous pyramid. Craniotomy 


Left, Ependymoma of patient at age 10 years (hematoxylin-eosin [H-E], x 1,200). Right, 
Recurrent ependymoma, same patient at age 41 years (H-E, x 1,200). 
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permitted incomplete extirpation of a soft, 
nonadherent ependymoma (Figure, right). 
The patient’s condition was unchanged 
postoperatively. A  ventriculoperitoneal 
shunt gave some improvement. 

Comment.—Recurrence of ependy- 
moma after 31 years is striking, as is 
survival for that period after treat- 
ment. About 75% of all intracranial 
ependymomas occur in the posterior 
fossa and five-year survival rates for 
infratentorial ependymoma are re- 
ported to range from 10% to 46%. 
Typically, the younger the age at the 
time of diagnosis, the earlier the 
recurrence.” 

Collins’ law failed in this ease. The 
patient had a symptom-free ratio of 
approximately 3, and should have 
been “cured.” The chance of two neo- 
plasms of the same type arising de 
novo from different sites in the poste- 
rior fossa (ie, fourth ventricle and 
cerebellopontine angle) is small. Al- 
teration in the growth characteristics 
of the tumor after radiotherapy seems 
more likely. It behooves clinicians to 
consider exceptions to Collins’ law in 
their differential diagnosis of recur- 
rent intracranial neoplasms. 

. LAWRENCE R. JENKYN, MD 
Davip W. RoBERTS, MD 
Nancy J. Reep, MD 
RICHARD E. NORDGREN, MD 
RICHARD L. SAUNDERS, MD 
GEORGE MARGOLIS, MD 


Dartmouth Medical School 
Hanover, NH 03755 


1. Collins VP, Loeffler RK, Tivey H: Observa- 
tions on growth rates of human tumors. Am J 
Roentgenol Radium Ther Nucl Med 16:988-1000, 
1956. 

2. Shuman RM, Alvord EC, Leech RW: The 
biology of childhood ependymomas. Arch Neurol 
32:731-739, 1975. 

3. Mork SJ, Loken AC: Ependymoma: A fol- 
low-up study of 101 cases. Cancer 40:907-915, 
1977. 


Salmonella Meningitis 


To the Editor.-A colleague and I 
recently reviewed the ten-year experi- 
ence with Gram-negative meningitis 
at four hospitals associated with Bos- 
ton University School of Medicine, 
between 1968 and 1978. Included in 
that review is one case of Salmonella 
meningitis that I saw at Boston City 
Hospital, in 1978. Kauffman and St 
Hilaire, in their excellent review of 
. Salmonella meningitis, discussed the 
pathogenesis of the disease. Our case 
adds a further consideration to their 
discussion. Salmonella meningitis, as 
it frequently occurs in meningitis due 
to other Gram-negative organisms in 
adults, may be acquired nosocomial- 


ly. 


Report of a Case.— A 56-year-old alcoholic 
was admitted to Boston City Hospital, 
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while agitated and confused, with a diag- 
nosis of alcoholic withdrawal syndrome. 
His temperature on admission was 37.8 °C. 


There was no evidence of head trauma. 


Fundi were normal. The neck was supple 
and Kernig's and Brudzinski's signs were 
absent. A lumbar puncture was performed 
because of the patient's abnormal mental 
status. The CSF was entirely normal, with 
no inflammatory cells, normal glucose and 
protein levels, and no growth on culture. 
On the third hospital day, meningismus 
developed with a temperature of 39.9 °C. A 
second lumbar puncture showed cloudy 
CSF, with 2,700 WBCs, a glucose level of 60 
mg/dL, and a protein level of 153 mg/dL. 
Gram-negative rods were seen on staining 
with Gram’s stain, and Salmonella type B 
grew from the CSF. Blood and stool cul- 
tures were negative for microorganisms. 

Roentgenograms of skull, sinus, and 
mastoids, bone scan, computerized tomo- 
graphic scan of the head, and sickle cell 
preparation were all normal. The patient 
was given 4 g of intravenous chloramphen- 
icol, his condition improved dramatically, 
and he recovered without neurological 
sequelae. 

Comment.—Salmonella type B men- 
ingitis occurred in an adult patient 
while hospitalized. It is possible that 
the infection may have been intro- 
duced by the initial lumbar puncture. 
The patient described by Kauffman 
and St Hilaire’ was afebrile and with- 
out symptoms of gastroenteritis on 
admission. Fever developed on hospi- 
tal day 5 and meningitis was docu- 
mented on day 7. The possibility of 
nosocomially acquired Salmonella 
meningitis is relevant to this case as 


well as to our own. 
STEVEN Berk, MD 
Department of Medicine 
East Tennessee State University 
College of Medicine 
Johnson City, TN 37601 


1. Kauffman CA, St Hilaire RJ: Salmonella 
meningitis. Arch Neurol 36:578-580, 1979. 


Second Lumbar Puncture 
in Aseptic Meningitis 


To the Editor.—Differentiation of bac- 
terial from aseptic meningitis must be 
made promptly and accurately. The 
CSF WBC differential in aseptic 
meningitis often exhibits a polymor- 
phonuclear leukocyte predominance 
early in the course of the infection.’ 
The article by Varki and Puthuran 
(ARCHIVES 36:581-582, 1979) corrobo- 
rates this phenomenon in ten adults 
with aseptic meningitis, all of whom 
demonstrated a “significant fall” in 
the percent of polymorphonuclear leu- 
kocytes 18 to 48 hours after the initial 
lumbar puncture (LP). The authors 
are to be complimented for what is, to 
our knowledge, the first prospective 
analysis of serial changes in differen- 


tial WBC counts of CSF in patients 
with uncomplicated aseptic meningi- 
tis. 

The authors reported their data in 
terms of “mean” values of polymor- 
phonuclear leukocytes measured at 
the time of the second LP compared 
with that at the time of the initial LP, 
and commented that a second analysis 
performed 18 to 48 hours after the 
first will show a shift to mononuclear 
cells in “up to 100% of patients.” It 
would be interesting to know if any of 
the ten patients prospectively ana- 
lyzed did not, in fact, show a shift to 
mononuclear cell predominance. The 
reporting of mean WBC values does 
not indicate how many patients did 
not show a shift to mononuclear cell 
predominance, and it is possible that 
one or two patients did not demon- 
strate a shift, despite the significant 
changes in group mean values. The 
retrospective study by Feigin et al? in 
children aged four months to 14 years 
noted that four of 31 (13€) who had a 
second analysis six to eight hours 
after the first did not show a shift to 
mononuclear cell predominance and 
one of 17 (6%) who had a second 
analysis at 12 to 72 hours did not show 
a shift to mononuclear predominance. 
A retrospective analysis of uncompli- 
cated aseptic meningitis at our hospi- 
tal over a ten-year period has shown 
that 13 of 34 patients with aseptic 
meningitis had subsequent lumbar 
punctures during their hospitaliza- 
tion. Of these 13 patients, five (88%) 
had polymorphonuclear leukocyte pre- 
dominance at the time of the second 
LP that was performed between 24 
hours and five days after the first. 
The conditions of all five improved 
without the addition of antimicrobial 
therapy and the patients were diag- 


` nosed as having uncomplicated aseptic 


meningitis. All were adults with a 
mean age and clinical features similar 
to those described by Varki and 
Puthuran. 

The recommendation to withhold or 
commence antimicrobial therapy 
based on the differential WBC count 
of the CSF obtained from a repeated 
LP is more compelling if recorded 
experience indicates that only a small 
percent of patients with aseptic 
meningitis will fail to demonstrate a 
shift to mononuclear cell predomi- 
nance. If even 10% to 20% of the adults 
with aseptic meningitis do not, in fact, 
exhibit such a “shift,” these patients 
may be subjected to unnecessary 
antimicrobial therapy if the decision 
to start antimicrobial therapy is sub- 
stantially influenced by the absence of 
a shift to mononuclear cell predomi- 
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nance. The mplec recommendation 
to start antamicrobial therapy if a 
shift cannot be demonstrated could be 
strengthenee if the authors indicated 
how many patients in their series, if 
any. did not «2menstrate the expected 
shift to mononudear cell predomi- 
nance. 

C. LICHARD MAGNUSSEN, MD 

Department of Medicine 

S: “ary’s Hospital 

86 Genesee St 

Roenester, NY 14611 


l. Lepew ML, Coyne «M, Thompson LB, et al: A 
clinical, epidem:wogic and laboratory investiga- 
tion of aseptic r-eninz**t s during the four year 
period, 1955-195 II. 7€ elinical disease and its 
sequelae. N Eng ./ Mee 266:1188-1193, 1962. 

2. Feigin RD, -hache ford PG: Value of repeat 
lumbzr puncture in tbe differential diagnosis of 
meningitis. N El J Wed 289:571-574, 1973. 


Visual Loss n Bright Light 


To the Exitos — Furlan et al described 
in the ARCHISES (25:675-676, 1979) five 
patients wila carotid stenosis and 
ipsilateral decrease in retinal artery 
pressure whe expe ence visual loss on 
exposure to »rign. light. The physio- 
logical mechznismesuggested was that 
the retinal blooe flow would not 


In Praise of Longitudinal Schism 


To the Editor.—A Neuropath man, 

it is said, 

Will do the same ‘hing to each head. 
In dank formaldelvde suspend 

Each brain watil three weeks will end. 
He then will shear in plane coronal 
All brains diseased by bug, hormonal 


Tumors, or wesseis—they’re all the same 


There must Fe magic in the plane. 


But can it be from time to time 

Tha: knowle-ge lEs in other line? 
To illustrate the tale I tell 

Oh gentle re-der vaze a spell, 

On these two figu-es showing thee 
How tumors relate to ventricle three. 


The colloid cxst that you have spied 
Monro's foramen does quite hide. 
The fluid tha. wevld pass that way 
In lateral chamber” had to stay. 

To circumvert this situation 

A catheter was placed in station. 


But later hemorrhage occurred 

From choroid pleas that perturbed 
The struetur-s thet are placed close by 
And blood wathin these tissues lies. 
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increase sufficiently to maintain the 
additional retinal metabolic needs. It 
seems to me that there are "scotomas" 
in the reasoning! First, the pupillary 
light reflex constricts the pupil, thus 
decreasing the amount of light enter- 
ing the eye. The latent period of the 
light reflex to a bright light is about 
0.2 s. Therefore, it does not seem that 
the entire retinal metabolism would 
increase so much as to cause total 
visual loss. There would, of course, be 
an afterimage central scotoma. 

Second, how can the authors explain 
the pattern of visual loss in case 1? 
This was described as “blurring in the 
temporal aspect of his left eye, which 
spread over the rest of the field of the 
eye over a period of several minutes.” 
How could this pattern be related to a 
metabolic effect of the retina? 

I suggest that the mechanism could 
be arterial compromise to the globe 
due to increased intraorbital pressure 
secondary to increased contraction of 
the orbicular muscle of the eye on 
exposure to bright light. Any increase 
in the orbit or on the globe would 
surely cause amaurosis in an already 
poorly perfused system. All the 





Figure 1. 


The hypothalamus is bestrode 
By adenome of chromophobe. 


The dull dark clot within that sphere 


Doth fright the vessels and appears 


To have pushed upwards all that flow 
That in anterior cerebral wants to go. 


patients mentioned were male, in 
their fifties or sixties, and would still 
have sufficient orbital fat and muscu- 
lar tone, which would De necessary to 
increase intraorbital pressure. This 
cause would explain the stated unpre- 
dictability of the case histories (they 
may not squeeze all th» time) and the 
pattern of amaurosis (more consistent 
with posterior ciliary artery compro- 
mise). 

J. T-:wMorav DIEGEL, MD 


533 Medical Arts Bldg 
Minneapolis, MN 55402 


In Reply.—We appreciate Dr Diegel's 
interest in our report. His suggestion 
as to the mechanism cf visual loss in 
bright light is an interesting one. 
Since the publieation of our report, 
several other patients have been 
called to our attention. In two of them, 
we inquired specifically about pro- 
longed exposure to bright light. Each 
denied that squeezing of the eyelids 
occurred any more than momentari- 


ly. 


ANTBONY J. FURLAN, MD 
JACK P. WHISNANT, MD 
THOMAS P. KEARNS, MD 
Mayc Clinic 

Rochester, MN 55901 





Figure 2 
So when you next hav» knife in hand 
And front a cerebrum do stand, 
Before the brainstem you do hack 
Think "Do I really have the knack 


Of showing what may be construed 
Only by cleaving in loagitude?" 


ALEXANDEE C. TEMPLETON, MD 
Departmert of Pathology 

St Vincent Hospital 
Worcester, MA 01604 
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Infecciones del Sistema Nervioso Central, by 
Gabriel Toro-Gonzáles, Ignacio Vergara-Garcia, 
Jaime Saravia-Gómez, and Charles M. Poser, 361 
pp, 160 illus, Bogotá, Colombia, Fondo Educativo 
Interamericano, 1978. 

This well-written book is sufficient- 
ly comprehensive to be considered for 
use as a textbook on infections of the 
CNS. The first chapter provides a 
general view of infections, epidemiol- 
ogy, methods of diagnosis, and modes 
of treatment. Subsequent chapters 
cover bacterial, viral, mycotie, and 
parasitic infections. Conditions of 
partieular interest in South America, 
such as cysticercosis and trypanoso- 
miasis of the CNS, are thoroughly 
discussed. Frenkel's chapter on toxo- 
plasmosis is outstanding. The neuro- 
pathologie illustrations are excellent 
and will be instructive to those who 
are not acquainted with certain types 
of infections. 

For a number of reasons, it is 
almost inevitable that a scientific 
book published in Latin America will 
be somewhat out of date by the time it 
reaches the market. This excellent 
book is no exception to the rule. For 
example, the applications of compu- 
terized tomography in the diagnosis 
of infections of the brain are not 


adequately treated, nor are some new- 


er methods of treatment, such as vida- 
rabine for herpes simplex encephalitis 
discussed. Apart from this limitation, 
Infecciones del Sistema Nervioso Cen- 
tral is an authoritative guide to a 
complex field that will be of value to 
students and general practitioners as 
well as neurologists. Its authors are to 
be congratulated on a notable achieve- 
ment. 
NATALIO FEJERMAN, MD 
SAUL GRINSTEIN, MD 
Hospital de Ninos 
Buenos Aires, Argentina 


The Pioneering Role of Clarence Luther Herrick 
in American Neurosciences, by William Frederick 
Windle, 140 pp, 14 illus, $7.50, Hicksville, NY, 
Exposition Press, 1979. 

William Frederick Wind,e, noted 
histologist and neuroscientist, chroni- 
cles the scientific and academic devel- 
opment of a relatively unheralded but 
signifieant early American neurobio- 
logist: Clarence Luther Herrick. That 
Herrick played a crucial early role in 
the integration of the concepts and 
techniques of histology, embryology, 
and physiology with those of compara- 
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tive neurology and psychology is the 
major theme of this book. The circum- 
stances that determined his career 
path are thoroughly and intriguingly 
documented, including the factors 
that prevented him from realizing his 
goals. 

This account of Herrick’s pursuits 
reveals a great dea! about early activ- 
ity in neurobiology and comparative 
neurology in the United States while 
it focuses on the career choices and 
directions of this important contribu- 
tor. Although no major scientific 
achievements can be attributed to 
Herrick, a strong case is made for his 
organizational leadership qualities, vi- 
sionary perspective, and inspirational 
teaching abilities. The book provides 
the reader with insight into both his 
vision and his failure and a view of the 
personal and collegial aspects of his 
role in the history of the neurosci- 
ences. 

Windle’s introduetory chapter con- 
trasts the meager output of studies in 
the nervous system being conducted 
in the United States to the more 
extensive work of the Europeans at 
that time. Herrick is then portrayed 
as a scholar of rare genius who by a 
combination of personal and profes- 
sional circumstances functioned vari- 
ously as a naturalist, anatomist, histo- 
logist, embryologist, philosopher, psy- 
chologist, and teacher. Underlying his 
neurobiological interests was a strong 
artistic aptitude. A complex career 
course became possible through oppor- 
tunities for observation of nature dur- 
ing his boyhood en the frontier, for- 
mation of a Young Naturalists Society 
preceding a course of study at the 
University of Minnesota, postgrad- 
uate study and work on the Geological 
and Natural History Survey of Minne- 
sota, and extended study of zoology in 
Leipzig under Rudolph Leukarts. The 
more philosophical and psychological 
interests of Herrick were fostered by 
a strong religious identification and 
by exposure to the German philoso- 
pher Lotze, who had written a book on 


psychology that attempted to relate 


higher functions to the physiology and 
anatomy of the nervous system. In 
translating it, Herrick developed a 
new section on the anatomy of the 
brain to complement Lotze’s treat- 
ment of sensatien, nervous action, 
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perception, memory, consciousness, 
and reflex action. Herrick’s already 
firm grounding in biology could then 
be addressed to the mind-body con- 
troversy and to early conceptualiza- 
tions in physiological psychology and 
psychopathology. 

This broad preparation set the 
stage for launching an academie and 
research career at Denison Universi- 
ty, where Herrick published the Bulle- 
tin of the Scientific Laboratorws of 
Denison University (1885) and formed 
the Denison Scientific Society (1887). 
This was followed by an extremely 
productive period at the University of 
Cincinnati as chair of biology. There 
Herrick founded the Journal of Com- 
parative Neurology (1891), in which he 
published an extensive series of stud- 
ies on the comparative morpholozy of 
the CNS. The brief period at Cincin- 
nati represented the peak of his ca- 
reer. An offer to assume the chair in 
biology at the University of Chicago 
was later complicated by opportunis- 
tic administrative maneuvering on 
the part of the university president. 
Combined with a progressive respira- 
tory illness, the Chicago affair had a 
demoralizing effect and contributed 
to Herrick's premature death. The 
personality factors associated wizh an 
apparent dysphoric response to disap- 
pointment are left largely unex- 
plored. 

An interesting sideline is Wirdle's 
account of the needs that determined 
the founding of journals at that time. 
Specialized or integrated coverage in 
neurobiology and psychology was not 
available in the United States. In 
addition to the prestige and academic 
status afforded by the editorial role, 
distribution of a journal could yield 
exchanges for copies of a wide range 
of well-known journals in Europe. 

The significance of Windle's efforts 
to establish Herrick's place in Ameri- 
can neuroscience relates as much to 
the academic climate of the period as 
it does to Herrick's handling of the 
problems and crises of his career. Both 
aspects are interesting and contribute 
to the reader's understanding of 19th 
century neurobiology in the United - 


States. 
MANFRED J. MEIER, PHD 
Box 176 Mayo 
University of Minnesota 
Minneapolis, MN 55455 
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You can help 


the ADD child 
with Cylert 


pemoline 








Day-long behavior therapy 
without dosing problems 
at school 





Impressive all-day control. 


Cyler- works extremely well, given an adequate period 
of trial. Single daily doses are as effective for behavior 
contro! as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
wi-hcut necessity for multidose administration. 


No troublesome midday dose. 


Cyler- avoics problems of taking a drug at school. 
Nc involvement of school personnel. No peer 
teasing 2bod3t noon-time dosing. The parents 
manage all medication, and the child carries no 
drags. (And note that Cylert is Schedule IV, not II.) 


37.5 mg chewables 


Just once a day. At home. 





*ADD: Attemtion Seficit Disorder (formerly called MBD, 
Mirima Brain Dysfunction), or the Hyperkinetic 
Syndrome. Pleas= see next page for Brief Summary. 


ABBOTT 


9083319 
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| Cylert. remaine 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless. odorless powder. relatively insolubre (less than | mg /ml.) in water. 
chloroform. ether. acetone, and benzene: its solubility in 95% ethyl alcohol is 2.2 mg ml. 

CYLERT (pemoline) is supplied as tablets for oral administration. 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants: however, if has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug m man is not known. 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dese. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

- Metabolites of pemoline include pemoline conjugate. pemoline dione. mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75°% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action. Using the reeommended schedule of dosage 















titration, significant clinical benefit may not be evident until the third or fourth week of dr ~ : 

adotinistration i EE »- Masanori Morimoto, M.D. Japan 

INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically L. B. W. Jongkees, M.D. The Netherlands 
includes other remedial measures (psychological, educational, social) for a stabilizing effect in i 

children with a behavioral syndrome characterized by the following group of developmentally Michel Portmann, M.D. France 






inappropriate symptoms. moderate to severe distractibility, short attention span. hyperactivity 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability, and abnormal EEG may or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms, including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT-(pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


Adolph Miehlke, M.D. Germany 
Ugo Fisch, M.D. Switzerland 
William F. House, M.D. U.S.A. 


Workshop Moderators 


B. F. McCabe, M.D. U.S.A. 
S. Sunderland, M.D. Australia 
F. H. McGovern, M.D. U.S.A. 
J. J. Conley, M.D. U.S.A. 
U. 
M. 






WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administratian of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitored during treatment 


Fisch, M.D. Switzerland 
ay, M.D. U.S.A. 


Ear Research Institute 
256 South Lake Street 
Los Angeles, Ca 90057 
(213) 483-4431 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. shart attention span. hyperactivity, emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well estat ished 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 


receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be AUDITORY EVOKED POTENTIALS 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administralion in primates. However. the C CA CT C 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability IN LINI L PRA | E 


Suggests that psychological and/or physical dependence might alse occur with CYLERT There have 
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Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy gologists and Audiologists. It emphasizes practical Clinical 
Modes m E e shale d ME icd incidence of stillbirths and cannibalization when applications of the auditory brainstem response, auditory nerve 
“oh ep fee ergs cig a a ia was action-potential and cochlear potentials. The course relies 
ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT. it usually heavily on workshops and tutorials to give the participants 
ee nins nd egere n instrument peta nt ie 
transient in nature; weight gain usually ions within three to Six months pretation. A unique aspect of this course IS its coverage of 
Ree ec Siren s MEC: Mes "oli techniques for recording cochlear and auditory nerve responses 
iaculis i tape There ert soper ber RD ree b a with electrodes that do not penetrate the tympanic membrane 


thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal re'ationship between the drug and 
this clinical finding has not been established . eod 
The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the INSTRUCTOR: Th ore J. Glattke, Ph.D. 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 


seizures. A definite causal relationship between CYLERT and these reactions has not been estab- DATES: 0 25 26 1980 
lished. ct. 25- 
Mild adverse reactions appearing early during the course of treatment with CYLERT often remit March 15-16, 1980 j 
with continuing therapy. If adverse reactions are of a significant or protracted nature, dosage should New Orleans, LA Los Angeles, CA 
be reduced or the drug discontinued : 
OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- Aug. 30-31, 1980 Nov. 15-16, 1980 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage E B Denver CO 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is New York City, NY ' 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
appropriate supportive measures. > 
Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the TUITION: U.S. $250.00 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little : a I 
e ACCREDITATION: Physicians are eligible for the American Medical 
DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each Association Physician Recognition Award, 16 hours, Category II. 


morning. The recommended starting dose is 37.5 mg./day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 


daily dose of pemoline is 112.5 mg. FOR FURTHER INFORMATION CONTACT 
Clinical improvement with CYLERT is gradual. Using the recemmended schedule of dosage : 
titration. significant benefit may not be evident unti! the third or fourth week of drug administration Deborah Dickey B.S.N. RN. 
Where possible. drug administration should be interrupted occasionally to determine if there is a Product Specialist 
recurrence of behavioral symptoms sufficient to require continued therapy Life-Tech Instruments, Inc. E 
P.0. Box 36221 Life-Tech 
Abbott, Pharmaceuticals, Inc. Houston, Texas Acsi Instruments, Inc. 
North Chicago, IL60064, U.S.A. 9083319R1 Telephone (713) 783-64 





Sensory Evoked Potentials in Clinical Neurology: 


Objective Evaluation of | 





Sensory evoked 
potentials provide a 
non-invasive mehod for 
Cbtzining object ve 
information abcat a 
variety of nervous system 
functions. By reeording 
elec-rica! events i 
generated deep within 
reu-al pathways evoked 
potential measu ements 
dllow the clinician to 
Cirectly evaluate neural 
fanation in = mzarer not 
possible wita otae- 
ciagnostic tests. THe 
reccrded EF wa-eforms 
can De ef great vale in 
assessing the fur caicnal 
integrity of cent=al 
pathways aswel as 
providing a quaaticative 
and objectiv measure of 
sensory funetior Eecause 
EP measuremenss are 
cbjective, they aze 
especially valuat le for 
those patients wno 
canr ot communsczte or 
Cooperate such - s -he 
comatose, nrute. over- 
anxious, or retaxded. 


Assessment 


The recosdec EP 
wavzfomm will saow 
abnormalities im cases 
cf central pathway 
pathology, thus siding 
in the detection ard 
localization 2f neural 
lSsiens. Spiral cord in- 
jury and heac trauma 
can be objective-y eval- 
uated wtihow! p-tient 


Be fer=aces: Brackman, L, Sdters, W.A. Acoustic tumor detection with brainstem electric response audiometry, Archives of Otolaryngology, 1977, 103:181-187. Starr, ^. anc Achor, J. Auditory 
brainstm responses m neurological disease, Arch. Neurol. (Chic. ), 1975, 32:761-768. Sokol, S. 1976. Visually evoked potentials: Theory, techniques and clinical applications, Survey of 
Gptha mology 21( )18-4. V.sual Evoked Potentials in Man: New Developments / ed. J.E. Desmedt ), Clarendon Press, Oxford 1977. Allen, A., Starr, A. 1977. Sensory evoked potentials in the 
coer:cng room, Neurology, 27:*58. Cracco, J.B., Cracco, R.Q., Graziani, LJ. 1975. The spinal evoked response in infants and children, Neurology 25:31-6. Starr, A., Sensory evoked potentials in 
cinica disorders @ the c=rvyous system, Annual Review of Neuroscience, 1978, 1:103-27. Stockard, J.J., Stockard, J.E., Sharbrough, EW. Detection and localization of occult lesions with 
b-aimswem auditory tespcases, Mayo Clinic Proceedings, 1977, 52: 761-769. Stockard, J.J., Stockard J.E., Sharbrough EW., Nonpathologic factors influencing braimstem auditory evoked 


Central Pathway 


cooperation. Multiple 
Sclerosis can be diag- 
nosed by sequentially 
testing the visual, audi- 
tory, and somatosensory 
pathways in search of 


multiple lesions. In short, 
EP measurements pro- 
vide an objective method 
for assessing the integrity 
of the central pathway 
being tested. 





Auditory evoked potentials can be rapidly and conveniently 
measured at the bedside to provide the clinician quantitative 
information about brainstem function. 





Disorders affecting central visual pathway function are diagnosed 
by visual evoked potentials, which can signal such pathologies as optic 


neuritis, MS, and pituitary tumor. 


Somatosensory evoked potentials are used to define clinically 
inapparent lesions in persons suspected of having MS, to detect 
lesions in the cerebral hemisphere, and to measure peripheral nerve 


function and spinal cord function. 


Auditory evoked potentials aid in the detection and localization 
of neural lesions affecting central auditory pathway function. 


potentials, Am. J. EEG Technol., 1978, 18:177-209. 


Neural Function 


Peripheral Sensor 


Evaluation 


EP measurements 
provide a precise means 
for objective.y evaluating 
visual acuity, as well as 
quantitativelv measuring 
hearing loss and deter- 
mining the bearing loss 
to be either cor ductive 
or sensorineural. 


Nicolet, 
The established 
leader in EP 


Instrumentation 


The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ezse of 
operation and portability 
make it ideal for clinical 
use. Nicolet’s 14 years of 
leadership in evoked 
potential technology 
provide the CA-1000 user 
with an unecua led 
support system, including 
regional sales and service 
support, on-site training, 


and workshops on 


recording techniques and 

diagnostic applications. 
Please pbone or write 

for more details, a 

bibliography of 2voked — 

potential literature, 

or a demonstration. 








NICOLET 
= INSTRUMENT 
CORPORATION 


5225 Verona Roac 
Madison, Wisconsin 53711 
Telephone: 608/271-3333. 
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Your diagnosis may take 
justS minutes. _ T 
she may have to live with .,,. 
the therapy for 10 years. ™ 









Voluntary hyperventilation e Well-known specificity—does 
producing brief, clinical seizure not mask developing tonic- 
of 5-30 second duration’... EEG clonic activity in susceptible 
showing 3-per-second spike- patients. 
wave forms...confirming your | € Well-known efficacy against 
diagnosis: absence seizures absence seizures. 
(petit mal). e Well-known safety. 
For effectivemanagementof | @ Predictably compatible with 
absence seizures, sometimes barbiturates. 
spanning a decade or more of e Low daily cost to patients. 
continued drug therapy, con- ZARONTIN...the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy.? Its 
Why ZARONTIN? Because last 20 years of experience may 
crucial factors concerning its make her next ten easier to 
long-term use are a matter of live with. 
extensive record: 1 / Livingston S, Pruce I: Petit mal 


epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide usp) 
Capsules/Syrup 
20mg  250mg/5m. 


the drug of choice 
in absence epilepsy 
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BC Wamer Lam>dert Company Please see brief summary of prescribing information on following page. 
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ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported. 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug. 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
Sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
Cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of pane mal seizures in some patients. 

S with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasi ng dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. | 
Adverse Reactions 
Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of Sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism. 
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Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 









BEHAVIORAL NEUROLOGY 
FELLOWSHIPS: 


Recent graduates of psychiatry or 
neurology residencies are encour- 
aged to apply for two behavioral 
neurology fellowships available 
July 1980 and July 1981 spon- 
sored by the Department of Neu- 
rology, Stanford University School 
of Medicine, and the Department 
of Psychiatry (Inpatient Service), 
Santa Clara Valley Medical Center 
(SCVMC)—a Stanford University 
Medical School Affiliate. Exciting 
interdisciplinary approach on 
Neurobehavioral Unit staffed by 
Psychiatry, Neurology and Neuro- 
psychology. Broad research oppor- 
tunities. Excellent teaching and 
supervision with varied patient 
population. PGY 5—$20,650. An 
affirmative action/equal oppor- 
tunity employer. Write: J. William 
Langston, M.D., Valley Medical 
Center, 751 So. Bascom Avenue, 
San Jose, California 95128 (Tele- 
phone—(408) 279-5246). 





























NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 












Needed to join busy, growing 
department in a multispecial- 
ty clinic. 







Contact 







K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501. 
Phone (701) 222-5200 
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While every precaution is taken *o insure accuracy, 
we cannot qun against the possibility of an 
occasional change or omission in the prepa ration of 
this inder. 


When you are faced with critical decisions, 


turn to the expert opinion— 


Plum & Posner’s 


THE DIAGNOSIS OF 


STUPOR AND COMA 


Contemporary Neurology Series Vol. 19 


Now in 2 New 3rd Edition! 


The new edition of tF s definitive classic reflects recent ad- 
vances in medica’ understanding and technology and remains 
the aumoritative work on the difficult subject of stupor and 
coma. Drs. Plum and Posner have substantially revised the 
3rd edison to inc'udessuch new developments as the use of CT 
scarning anditsrevole tionary impact on neurologic diagnosis. 
Over seventy-five percent of the book contains new or up- 
dated material, with r»any new illustrations and references 
added. 


The chapter on progmosis has been significantly expanded 
and updated, and inc udes precise guidelines for predicting 
the | keihood»of recove-y based on early neurologic changes. 


A comaletely new ard all-important chapter on emergency 
management of the unconscious patient stresses what to do 
durimg “he first crucia hours after the onset of coma. 


This 3rd edition retains its unique approach to the art of diag- 
nosis Eased on an understanding of pathophysiology and 
pathobxochemis:ry. Tre authors stress diagnosis through the 
use of technology in conjunction with the educated thought of 
the we: informed physician. 

Contests: The Pathelegic Physiology of Signs and Symptoms of 
Coma. Supratenterial Lesions Causing Coma. Subtentorial Lesions 
Causing Coma. Multifocal, Diffuse, and Metabolic Brain Diseases 
Causine Stupor or Coraa. Psychogenic Unresponsiveness. Brain 
Death. Prognosis in Came. Approach to the Unconscious Patient. 


By Frec Plum, MB, Amme Parrish Titzell Professor of Neurology, 
Correll University Medical Center; Neurologist-in-Chief, The New 
York Hespita!l, New Yor , New York; and Jerome B. Posner, MD, 
Professor of Neurc'ogv. Cornell University Medical College; Chair- 
man Lepartmen: ef Neurology, Memorial Sloan-Kettering Cancer 
Center. New York, New ‘York. About 385 pp. Illustrated. Ready July 
198C. $22.00. 
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Please send me the boc«s which I have indicated. 


An invoice will accompany the book and will include a small charge for postage 
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Other Titles of Interest: 


Clinical Neurophysiology of the Vestibular System 


This clinical neuroscience textbook teaches you he anatomy and 
physiology of the vestibular system, as well as signs of Clinical 
pathophysiology and methods of evaluating disorders. There is even a 
very pragmatic section on differential diagnosis of vestibular system 
disease. The authors’ work is accurate, concise amd logical. It gives 
you a clear understanding of the clinical neurophysiology of the eighth 
cranial nerve and its connections. This unique boox bridges the gap 
between investigatory research findings and patient management. 


By Robert W. Baloh, MD; and Vicente Honrubia, MD. 230 pp. Illustd. 
January 1979. $33.00. 


Peripheral Neurology: Case Studies in Electrodiagnosis 


Ideal for self-directed learning, Peripheral Neurology will guide you 
in the selection and interpretation of electromyographic and nerve 
conduction tests for the diagnosis of virtually everv important lesion 
that can be detected by these studies. Drs. Liveson and Spielholz use 
a clinical case study approach, presenting 64 different case studies 
that will prove an invaluable aid to anyone who must select these tests. 


By Jay Allan Liveson, MD; and Neil Irwin Spielholz, PhD. 434 pp. 
115 ill. January 1979. $21.00. 
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and handling. 
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TRE DIAGNOSIS OF STUPOR AND COMA by Plum, F. and Posner, 
J.B #6992-5. About 385 pp. Illustd. Ed. 3. $22.00. 

PERIPHERAL NEUROLOGY: Case Studies in Electrodiagnosis by Live- 
som, J.A., and Spielhelz, N.I. #5650-5. 434 pp. 115 ill. $21.00. 

CL NICAL NEUROPHYSIOLOGY OF THE VESTIBULAR SYSTEM by 
Batbh, R.W., ard Homrubia, V. «0580-3: 230 pp. Illustd. $33.00. 
MENTAL RETARDA "ION AND RELATED DISORDERS by Barlow, C.F. 
#05 15-X. 146 pp. $25.00. 

J PEDIATRIC NEUROSURGERY Edited by Milhorat, T.H. #6180-0. 398 pp. Address 
255 illus. $38.06. 

TRE MENTAL STATUS EXAMINATION IN NEUROLOGY By Strub, R.L. 


condition. 


Full Name 


CES. Uo 


DEMENTIA, 2nc Ec. Edited by Wells, C.E. #9221-8. 284 pp. Illustd. $27.50. 
CLINICAL NBUROESDOCRINOLOGY by Martin, J.B., Reichlin, S., and 
Brown, G.M. #5885-". 410 pp. 150 figs. $33.00. 

DISORDERS OF THE AUTONOMIC NERVOUS SYSTEM by Johnson, 
R.3. and Spalding, J.K. #5030-2. 300 pp. 96 figs. $25.00. 

LEGAL ASPECTS @F NEUROLOGIC PRACTICE by Beresford, H.R. 
$*u/30-X. 150 pp. $22.00. 
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If you're not completely satisfied, you may return the books ir 30 days, in good 


ard Black, F.W. «8298-5. 182 pp. Illustd. Soft cover. $9.95. City — LL  — —— State 
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EA.DAVIS COMPANY, 1915 Arch St., Philadelphia, Pa. 19103 


Zip 
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Hospital Medical Staff! 


This is your 


ADVOCATE 


Subscribe today to the only publication directed specifically 
to the interests and problems of physicians. 


Filling a Vital Need 

Because a growing part of medical care 
is provided in the hospital, physician- 
hospital relationships are becoming in- 
creasingly complex by virtue of govern- 
ment intervention, court decisions, and 
the demands of third-party payers. The 
medical staff is an essential association 
of physicians that, in many ways, is as 
important to the immediate concerns of 
the individual physician as the local, 
state and national associations of 
organized medicine. 

Prior to the inception of the Advocate, 
there was no publication that addressed 
itself specifically to the concerns of the 
medical staff. Published by the Depart- 
ment of Hospitals & Health Facilities of 
the American Medical Association, the 
Advocate is not a news publication. 
Rather, it provides authoritative analysis, 
commentary, and interpretation of 
events in the medical care arena. /t is a 
clearinghouse for concrete problems 
and solutions. 


Focus on Your Concerns 

The Advocate zeroes in on the special 

interests and problems in regard to 

your position on the medical staff and 

to your medical staff's relationship with 

the hospital administration and other 

hospital personnel. It delves into every 

important aspect of the physician- 

hospital relationship. Some of the 

topics that typically receive attention 

include: 

* Medical staff organization 

* Rights and responsibilities of 
medical staff physicians 

* Regulation of medical care 

* Medical discipline 

e Cost containment 


on hospital medical staffs 


Delineation of privileges 
Professional liability coverage 
Medical staff bylaws 
Court decisions 
medical staff 


that affect 


“Hot Line" for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 


Your query receives immediate per- 
sonal attention from experts who 
can provide the answers. 


Those questions which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don't have to wait for your infor- 
mation. 


| Hospital Medical Staff ^ 


| ADVOCATE 

j American Medical Association 
1 535 N. Dearborn St. 

ı Chicago, Illinois 60610 


[] Please bill me [] 
Please Print 

Name 

Title 

Hospital 

Address 

City/State/Zip 


YES, | wish to subscribe to the ADVOCATE for the period indicated below. 
Enclosed is my check, payable to the AMA, for $ 


Start your subscription! 

The Advocate is an invaluable source of 
information for every physician cn the 
hospital medical staff. Don't be w thout 
it use the form below to subscribe 
now! 
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One year (6 issues) subscription, 
$15.00 
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If You're Looking 


Opportunity ... 
.. -OF Looking For 
a Physician to Fill 





Physicians Placement Service 

Araerican Medical Association 

P.O. Box 1@012/Shicago, IL 60610 

YES, | am mterested in a new practice opportunity. 
Please ser me the AMA OPPORTUNITY PLACE- 
MENT REG STER. along with registration information. 
Name 

Address 

City 

State/Zip 





For a New Practice 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians' Place- 


ment Service, they are the on/y comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 


The Opportunity Placement Register contains 


listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 


The Physician Placement Register contains the 


coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 


For further information and a registration package, 


use the appropriate coupon below for the Register you 


— — —A — —À Gta — — — — — — — — — — — . 


desire. 


Ameri i 
can Medica! ASSCCiation 


PRAE 
RET hysicians Placement Service 
ent of Applied Medical Syst 
ems 


Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 

YES, | am seeking the services of a physician. Please 
send me the AMA PHYSICIAN PLACEMENT 
REGISTER, along with registration information. 
Name 

Organization 

Address 

City 

State/Zip 
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If ou're not usin €^T-A4, vur 
missing the boat--- 


and a way to cut 

your administrative 
reporting time and costs 
in half...or better! 
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Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 
Physicians CURRENT PROCEDURAL TERMINCLOGY 
can cut preparation time in half—or even better. 

Instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 
digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
and diagnostic services in terms that provide a uniform language among physicians, 
patients, and third parties. This new fourth edition of CPT is the most comprehensive 
and current system available and incorporates over 2,000 new and revised proce- 
dures. Each procedure is listed individually with a clear descriptior and five-digit 
identifying code. 


New CPT Updating Service is available at no additional cost. To insure your CPT 
stays up to date as new terminology is added, you can receive new and revised | 
procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order today! Buy two—one for yourself, one for 
your medical records clerk! 


Order Department, OP-41 
American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 . 





Pleasesendme. copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 
per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all others countries.) Allow 4-5 weeks for delivery. 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| L] Send me information on CPT-4 magnetic computer tape versions. | 
| Please enclose payment (payable to AMA) with order. 
| 

| | 
| | 
| 
| | 
| E 


Name 
(Please Print) 


Address _ ———-——— A ———— — ——Á—— C"— UE NNNM 


City/State/Zip — ee 











and France 


how they operate and 
what they mean to users 
and to people 
who work in them. 










The French | 
Health Care System 






h 
| Health Gare System 
D% 





today! 
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/ \ 
| | Order Handling, AMA, P.O. Box 821, Monroe, WI | 
| 53566 
| =lease send me copy(ies) of the book(s) | 
| 3elow. Allow 4-5 weeks for delivery. | 
| The French Health OP-460 at $3.50 | 
| Care System | 
| Tne British Health OP-461 at $7.50 | 
| Care System | 
| Name | 
| Address | 
| City/State/Zip — | 
| Remittance, made payable to AMA, must ac- | 
E company order. | 
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| depth studies 
of the health care 
sysfems of Britain 























Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive healta and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
it's like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system has had upon 
the health of the general population. 


Everyone in the medical professior should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 
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a chance for a better life 
with Depakene. 








pa Acid 


For your patients with mixed seizures 
inclucing absence, or pure absence 


Effective seizure control! without 
cosmetic disfigurement 


I- 2€ stucies of patients with mixed grand mal and 
a»5ser e, 76% of all patients gained significant 
improvement: over one-third became seizure-free. 
I- 6@ studies nvolving pure absence, 86% of 
patiemzs were improved; half became seizure-free. 

W^: e serious side effects, including fatal 
hapat tis, nave occurred, the most common side 
eteetwwith Depakene is G.I. upset, which usually 
responds to temporary dosage reduction. 
Problem sedation is not common and cosmetic 
sigmata such as gum hypertrophy and hirsutism 
do not occur. 


A widely useful anticonvulsant 


Depaxene is mdicated as sole or adjunctive 
therapy in both simple and complex absence 
seizures. It is also indicated for adjunctive 
treatment of patients with multiple seizure types 
which include absence. Clinical response has 
been especielly noteworthy among patients with 
generalized tonic-clonic attacks, or with minor 
motor seizures (e.g., myoclonic movements, 


axirs c seizures), where combined with absence. 


Offering your patients 
a chance for a better life 


Sustained freedom from seizures can mean a 
drivers license, an active social schedule, 
involvement in athletic competition—a better lite - 
for your patient. 


1. Worldwide studies of Depakene experience (Data refer only to 
grand mal and/or absence seizures. Since each type was 
evaluated separately, some patients appear in both groups. 
Though most of these studies were uncontrolled anc had widely 
differing protocols, their collective data clearly support efficacy of 
the drug). 


See overleaf for prescribing information 


c) 


Abbott Laboratories, 
North Chicago, Illinois 60064 
001332€R2 


Depakene. 


Valproic Aci 


Capsules 250 mg 
250 mg/5 ml syrup 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as 
sole and adjunctive therapy in the treatment of simple and complex 
absence seizures, including petit mal. DEPAKENE may also be used 
adjunctively in patients with multiple seizure types which include 
absence seizures. 

In accordance with the International Classification of Seizures, 
simple absence is defined as very brief clouding of the sensorium 
or loss of consciousness (lasting usually 2-15 seconds), accom- 
panied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when 
other signs are also present. 


CONTRAINDICATIONS: Depakene (valproic acid) is contrain- 
dicated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has occurred 
in patients receiving DEPAKENE. These incidences usually have oc- 
curred during the first six months of treatment with DEPAKENE. Liver 
function tests should be performed prior to therapy and at frequent 
intervals thereafter. Caution should be observed when administer- 
ing DEPAKENE to patients with pre-existing hepatic disease. 

The drug should be discontinued immediately in the presence of 
significant hepatic dysfunction, suspected or apparent. The fre- 
quency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained 
by increased seizure control by increasing the dosage must be 
weighed against the increased incidence of adverse effects some- 
times seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS CF DEPAKENE IN HUMAN 
PREGNANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMON- 
STRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. 
Doses greater than 65 mg/kg/day given to pregnant rats and mice 
produced skeletal abnormalities in the offspring, primarily involv- 
ing ribs and vertebrae; doses greater than 150 mg/kg/day given to 
pregnant rabbits produced fetal resorptions and (primarily) soft- 
tissue abnormalities in the ME In rats a dose-related delay in 
the onset of parturition was noted. Postnatal growth and survival of 
the progeny were adversely affected, particularly when drug ad- 
ce spanned the entire gestation and early lactation 
period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS 
DURING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF 
BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE 
EXTENSIVE WITH RESPECT TO TRIMETHADIONE, PARAMETHA- 
DIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A 
POSSIBLE SIMILAR ASSOCIATION WITH THE USE OF OTHER ANTI- 
CONVULSANT DRUGS. THEREFORE, ANTICONVULSANT DRUGS 
SHOULD BE ADMINISTERED TO WOMEN OF CHILDBEARING PO- 
TENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL 
IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because 
of the strong possibility of precipitating status epilepticus with at- 
tendant hypoxia and threat to life. In individual cases where the 
severity and frequency of the seizure disorder are such that the 
removal of medication does not pose a serious threat to the patient, 
discontinuation of the drug may be considered prior to and during 
pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these considera- 
tions 4 treating or counseling epileptic women of childbearing po- 
tential. 





Depakene 


Valproic Acid 


Offering a chance for a better life 
for your patients with mixed seizures 
including absence, or pure absence 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General: Because of reports of thrombocytopenia and platelet 
aggregation dysfunction, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at 

eriodic intervals. |t is recommended that patients receiving 

EPAKENE be monitored for platelet count prior to planned surgery. 
Clinical evidence of hemorrhage, bruising or a disorder of 
hemostasis/coagulation is an indication for reduction of DEPAKENE 
dosage or withdrawal of therapy pending investigation. 

Since DEPAKENE (valproic acid) may interact with concurrently 
administered anticonvulsant drugs, periodic serum level determina- 
tions of concomitant anticonvulsant drugs are recommended during 
the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto- 
metabolite which may lead to a false interpretation of the urine 
ketone test. 

Information For Patients. Since DEPAKENE may produce CNS 
depression, especially when combined with another CNS depres- 
sant (e.g. alcohol), patients should be advised not to engage in 
hazardous occupations, such as driving an automobile or operating 
dangerous machinery, until it is known that they do not become 
drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant 
activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE 
IN SERUM PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM 
OF THE INTERACTION IS UNKNOWN. ALL PATIENTS RECEIVING 
CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY 
MONITORED FOR NEUROLOGICAL TOXICITY, SERUM BARBITU- 
RATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BARBITU- 
RATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may 
also be involved in a similar or identical interaction. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERAC- 
TION OF DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF 
THERE IS A CHANGE IN UNBOUND (FREE) PHENYTOIN SERUM 
CONCENTRATIONS. THE DOSAGE OF PHENYTOIN SHOULD BE AD- 
JUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting ccagulation, e.g., aspirin and war- 
farin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: "here has been insufficient study 
of the drug in animals to determine whether it has carcinogenic po- 
tential. Carcinogenicity studies in rats and mice are currently in 
progress. 

Mutagenesis studies on DEPAKENE have been performed using 
bacterial and mammalian systems These studies have provided no 
evidence of a mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not 
known what effect this would have on a nursing infant. As a 
general rule, nursing should no! be uridertaken while a patient is 
receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and 
dogs demonstrated reduced spermatogenesis and testicular atrophy 
at doses greater than 200 mg/kg/day in rats and greater than 90 
mg/kg/day in dogs. Segment | fertility studies in rats have shown 
doses up to 350 mg/kg/day for 60 days to have no effect on fer- 
tility. THE EFFECT OF DEPAKENE (VALPROIC ACID) ON THE 
DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION AND 
FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has 
usually been used with other anticonvulsant drugs, it is not possi- 
ble, in most cases, to determine whether the following adverse 
reactions can be ascribed to DEPAKENE alone, or the combination of 


drugs. 

Gastrointestinal, The most commonly reported side effects at the 
initiation of therapy are nausea, vomiting and indigestion. These 
effects are usually transient and rarely require discontinuation of 
therapy. Diarrhea, abdominal cramps and constipation have been 
reported. Both anorexia with some weight loss and increased ap- 
petite with weight gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients 
receiving valproic acid alone but are found most often in patients 
receiving combination therapy. Sedation usually disappears upon 
reduction of other anticonvulsant medication. Ataxia, headache, 


nystagmus, diplopia, asterixis, "spots before eyes”, tremor, 
dysarthria, dizziness, and incoordination have rarely been noted. 
Rare cases of coma have been noted in patients also on phenobar- 
bital. 

Dermatologic: Transient increases in hair loss have been ob- 
served. Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, 
hyperactivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic 
acid inhibits the secondary phase of platelet aggregation. (See 
DRUG INTERACTIONS). This may be ref'ected in altered bleeding 
time. Bruising, hematoma formation and frank hemorrhage have 
been reported. Relative lymphocytosis and hypofibrinogenemia 
have ie noted. Leukopenia and eosinophilia have also been re- 
ported. 

Hepatic: Increases in serum alkaline phosphatase and elevations 
of serum glutamic oxaloacetic transaminase (SGOT) have been 
noted. Elevation of SGOT may be dose related. Elevations of SGPT 
and LDH have been noted less frequently. Isolated cases of severe 
hepatotoxicity have been reported but de not appear dose related. 
(See WARNINGS). 


OVERDOSAGE: A single case of overdosage with valproic acid 
has been reported. After ingesting 36 grams in combination with 
phenobarbital and phenytoin, the patient presented in deep coma. 
An electroencephalogram recorded diffuse slowing, compatible 
with the state of consciousness. The petient made an uneventful 
recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be 
of limited value. General supportive measures should be applied 
with particular attention being given to the maintenance of ade- 
quate urinary output. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
is administered orally. The recommended initial dose is 15 
mg/kg/day, increasing at one week intervals by 5 to 10 
mg/kg/day, until seizures are controlled or side effects preclude 
further increases. The maximum recommended dosage is 60 
mg/kg/day. If the total daily dose exceeds 250 mg, it should be 
given in a divided regimen. 


The frequency of adverse effects (particularly elevated liver ` 


enzymes) may increase with increasing dose. Therefore, the 
benefit gained by increased seizure contro! by increased dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher doses. 


The following table is a guide for the initial dai 
(valproic acid) (15 mg/kg/day): 


Total 
Daily 
Dose (mg) 


ly dose of DEPAKENE 


Number of Capsules or 
Teaspoonfuls of Syrup 
Dose 1 Dose 2 Dose3 


A good correlation has not been established between daily dose, 
serum level and therapeutic effect, however, therapeutic serum 
levels for most patients will range from 50 to 100 mcg/ml. Occa- 
sional patients may be controlled with serum levels lower or higher 
than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of 
^^ iia and/or phenytoin may be affected. (See PRECAU- 

Patients who experience G.I. irritation may benefit from admin- 
istration of the drug with food or by slowly building up the dose 
from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING 
TO AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: DtPAKENE (valproic acid) is available as 
orange-colored soft gelatin capsules of 250 mg valproic acid in 


bottles of 100 capsules (NDC 0074-5681-13), and 
ABBOTT | 


Weight 
(kg) (Ib) 





as a red syrup containing the equivalent of 250 mg 
valproic acid per 5 ml as the sodium salt in bottles of 
16 ounces (NDC 0074-5682-16). 0013326 


TRESS HEADACHE’ 


ESGIC 


CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


ESGIC p} 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 





B 





ESGIC" 
tablets 


5/77 


COMPOS TION: Eac! tabiet contains: 
lsobuty!isi 4 ibarbireric Scid Guta dita!) 
WARNIWS: May be habit ferming 
TE rh a ee er ee eee ree eee ee ee ee ee ee ee eee ee eee ee ee LI LI E EE LT ... 40 mg. (2/3 gr.) 
pn a iR ee? Qd WR E E X9» XX XXX tes Y me qeu s dod ORO eee doe eoa ow E ch OY S ACE HEC de de o ow ... 325 mg. (5 gr.) 
Caution Federal law »ohit?ts dispensing without a prescription. 


eee eee ee ee ee eee ee eee ITOITT. 71101131. 01. ee ee ee ee ... 50 mg. (3/4 gr.) 


Proaoer*es and Therameutice:: Many clinicians report that nervous tension and anxiety underlie stress or muscle contraction headache. Sustained contraction of head and neck muscles is a 
major “actor in this De o headache. ESGIC was designed to be an effective means of relieving head pain due to these factors by combining the analgesic effect of-acetaminophen with the 
mild sed tive effect df isotmtylallylbarbituric acid. Acetaminophen may be used safely and comfortably by most persons sensitive to aspirin. 









*Ineications: Based on a evew of this drug by the National Academy of Sciences-National Research Council and/or other information, F DA has 


classified the indications as follows: 
‘Pessbly” eftectwe: Fer use to relieve pain, 


in “conditions in which combined sedative and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
Daim, headache, c genea malaise”; in nervous and muscular pain accompanied by hyperexcitability and nervousness; and in "all conditions requiring relief o pain or reduction of 
feve- such es rheematic anc arthritic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions (common colds and gripr=), dental extractions 
anceminor sergice procedur2s.and headaches.” Final classification of the less-than-effective indications requires further investigation. 







Contramdications: /woersemstwity to any of the components. 

Precau-ans: Due to ‘he presence of a barbiturate, may be habit forming. Excessive or prolonged use should be avoided. Keep out of the reach of children. 

Side Eects: ir rare mstamces drowsiness, nausea, constipation, dizziness, and skin rash may occur. Discontinue use immediately upon occurrence of any such reactions. 
Adult Pesage: One tm two tapets, repeated if necessary, but not more than six per day. 
Compsimentary Clinica Trial SAMPLES will be sent on Request. 


GILBERT LABORATORIES 
Distributed Natienall- 


Chester, New Jersey 07930 


 Cafergot PRN PRN 


is appropriate 


for 85% of 
your migraine 


sufferers... 


So why should 


they take a 
beta blocker 


= 












CAFERGOT 


(ergotamine tartrate and caffeine) tablets, NF, and suppositories, NF 


the one your patient needs...but only when it's needed 






*to a maximum of six tablets per attack or 
ten tablets per week, or two suppositories per 
attack or five suppositories per week 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppos tories, NF 


CAFERGOT® P-B 


tablets/suppositories 


Indications: CAFERGOT®  tablets/suppositories — to 
abort or prevent vascular heacache. CAFERGOT® P-B 
tablets/suppositories — to abort or prevent vascular head- 
ache complicated by tension and gastrointestinal distur- 
Dances 

Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
orally or rectally administered drugs, care should be exer- 
cised t 0 remain within the limits of recommended dosage 


aan 2 






Cafergot P-B tablets contain FD&C Yellow No. 5 (tartrazine) 
which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible individuals, 
especially in patients who also have aspirin hypersensitivity 
Adverse Reactions: Vasoconstrictive complications, at 
times serious, including pulselessness, weakness, muscle 
pains and paresthesias of the extremities, and precordial 
distress and pain; transient tachycardia or bradycardia: 
nausea; vomiting; localized edema; and itching. Drowsiness 
may occur with Cafergot P-B 

Adult Dosage: 0ra/!y — Two tablets at first sign of attack; if 
needed, 1 adcitional tablet every half hour until relieved 
(maximum, 6 per attack or 10 per week). Rectally — One 
suppository as early as possible in attack; second in 1 hour, if 
needed (maximum, 2 per attack or 5 per week) 
Overdosage: Symptoms include vomiting, numbness 
tingling, pain and cyanosis of the extremities associated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness, stupor, coma, convulsions and 
Shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
times the recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, gastric 
lavage, and catharsis; maintenance of adequate pulmonary 
ventilation; correction of hypotension; and control of 
convulsions. Treatment of peripheral vasospasm should 
consist of warmth, but not heat, and protection of the 


ischemic limbs. Vasodilators may be used with benefit, but 
caution must be exercised to avoid acgravating an already 
existent hypotension 

How Supplied: CAFERGOT® Tablets — Gynergen* (er- 
gotamine tartrate, USP) 1 mg; caffeine, USP 100 mg. Bottles 
of 250 and cartons of three SigPak® (dispensing unit) 
packages, each containing 30 tablets in individual blisters 
CAFERGOT®  Suppositories— Gyne'gen* (ergotamine 
tartrate, USP) 2 mg; caffeine, USP 100 mg. inactive 
ingredients: tartaric acid, NF, and cocoe butter, USP Boxes of 
12. CAFERGOT® P-B Tablets—Gynergen® (ergotamine 
tartrate, USP) 1 mg; caffeine, USP 190 mg; Bellafoline* 
(levorotatory alkaloids of belladonna, as malates) 9.125 mg; 
sodium pentobarbital, USP (Warnmg: May be habit 
forming) 30 mg. Bottles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each containing 30 tablets in 
individual blisters. CAFERGCT* P-B Suppositories— 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, USP 
100 mg; Bellafoline® (levorotatory alkaloids of belladonna, 
as malates) 0.25 mg; pentobaraital, NF, (Warning: May be 
habit forming) 60 mg; inactive ingredients: tartaric acid, 
NF, malic acid, lactose, USP and theobroma oil, USP 
Boxes of 12 

Before prescribing, see packag? 

insert for full product informatian 
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MYSOLINE 


"m E 
Tablets 50 mg, 250 mg 
Suspension 250 mg/5 ml 


New study shows: 


MYSOLINE’ (primidone) provides 
good to excellent control in 87% of patients 
with major seizures' 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.’ Based on the finding 

that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


'-. .primidone is an effective antiepileptic medication irrespective of its 
biotransformation to phenobarbital, and that primidone serum levels 
rust be used to obtain the best results with this medication.”’' 


Start low, go slow... 

to minimize or avoid sedation 

You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 


initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


You can't prescribe a more effective 
and better tolerated anticonvulsant for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 
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MYSOLINE 
primidone) 


consider it first for control 

of grane mal, psychomotor 

and focal seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidénce of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive Prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 

























































Reference: 1. Schottelius, C.D., and Fincham, R.W.: Clinical effectiveness 
of primidone as a single antiepileptic medication. Paper presented at the 
Thirteenth Annual Meeting of the American Academy of Neuro»ogy, Los 


Angeles, California, Apr. 27-30, 1978. 
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Plug into 
the medical 
computing 
information 

network! 


COMPUTERS AND MEDICINE 





This bi-monthly publication is an invalu- 
able source of information on the latest 
developments in medical computing 
technology. Produced by the AMA Com- 
puters Systems in Medicine Program, 
Computers and Medicine reports on the 
ways computer technology is used clini- 
cally and adminstratively in private prac- 
tices, hospitals, clinics, and medical 
societies. 

The format of Computers and 
Medicine emphasizes brief articles 
which convey the fundamenta! concepts 
involved in applications currently in use, 
as well as those in developmental and 
experimental stages. 

Plug into the medical computing infor- 
mation network; subscribe to Computers 
and Medicine today! 


po—————————-----— 


Subscriber Services 
American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 


| wish to subscribe to Computers and 
Medicine for the period indicated be- 
low. Enclosed is my check (payable to 
POR) SON Sie well. 


[.] 1 year subscription, 6 issues 
$12 U.S. and U.S. Poss. 

C] 2 year subscription, 12 issues 
$20 U.S. and U.S. Poss. 


Name 





Address 





City/State/Zip 
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Hexadrol® 
dexamethasone, USP 


Decadron® 
c=xamethasone, USP 
























Tablets 0.5 mg 
30's $ 2.45 $ 4.16 per 100 
500's 38.10 43.42 per 1000 















Tablets 0.75 mg 
100's 
500's 


9.55 5.85 per 100 
45.68 46.30 per 1000 








1C99's 
| TableS 15mg Tablets 1.5 mg 
: SEs 13.87 50's 9.50 8.74 per 100 
| Ta5les-4.C mg 
SCs 23.62 40.00 7.24 per 100 
*Based cn noleca e price to retailer as listed in Drug Topics Red Book 1978. 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
West Orange, N.J. 07052 


A PART OF Akzona INC 






Tablets 4.0 mg 
100's 
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Lee Boltin/Metropolitan Museum of Art 


yridamole. 





dipyridamole 


INDICATIONS—Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows: 


"Possibly" effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 


frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack. 


Final classification of the less-than-effective indica- 
lions requires further investigation 





CONTRAINDICATIONS —No specific 
contraindications are known 


PRECAUTIONS —Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchial 
asthma) in certain susceptible in- 
dividuals. The incidence of sensitivity 
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The 3000 Clinical Evoked 
Potential System 


The Tracor Analytic 3000 represents an unparalled step 
forward in clinical evoked potential instrumentation. 


As a complete system for the comprehensive analysis of 
evoked potentials, the 3000 offers a degree of versatility and 
a simplicity of operation only now possible with a 
microprocessor based system. The 3000 represents a totally 
dedicated system capable of performing most auditory, 
visual and somatosensory studies. 


The system features: 


e Automatic and manual analysis set-up modes which 
simplify the set up of the 3000. 

e A large 9"CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 

e Acomprehensive selection of patient records that includes 
an X-Y recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 


e A number of standard data processing routines such as 
summation, smoothing, and inversion which permit 
greater flexibility in analyzing and interpreting results. 

e Aunique control console which simplifies the interaction 
between the operator and the system making the 3000 
easy to learn and operate. 

e On-site serviceability that is supported by a dedicated and 
established sales and service organization. 


For additional information on the 3000, contact: 


TRACOR ANALYTIC, INC 
1842 Brummel Drive, Elk Grove Village, Illinois 60007 (312) 364-9100 
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Brief Summary of Prescribing Information. 

DILANTIN (phenytoin sodium) 

Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypog!ycemia or other causes 
which may beimmediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum lavels of 
the drug. This may lead toan increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well-documented. 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

4. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-rnc dexamethasone 
tests. It may also suppress the protein-bound iodine. However. this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantinin human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of bi-th defects in chil- 
dren born to these women. Data is more extensive with respect to phenytoinand 
phenobarbital, but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a possible similar associa- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot beregardedas adequateto proveadefinite 
cause-and-effect relationship. There are intrinsic methodologic problems in ob- 
taining adequate data on drug teratogenicity in humans: the possibility also exists 
that other factors, eg, genetic factors ortheepileptic condition itself. may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants It is important to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
In individual cases where the severity and frequency of the seizure disorder are 
such that the removal of medication does not posea serious threat to the patient, 
discontinuation of the drug may be considered prior toand during pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformation of ohenytoin. Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzyme availability and lack of induction and appeers to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effortshouldbe 
made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. Therefore, 
if both conditions are present, combined drug therapy is needed. 

The drug should be discontinued if a skin rash appears. Ifthe rashis exfcliative, 
purpuric, or bullous, use of the drug should notbe resumed. Ifthe rashisamilder 
type ( measles-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, turther 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Centr ystem: The most common manifes- 
tations encountered with phenytoin therapy are referabie to this system. These 
include nystagmus, ataxia, slurred speech, and menta! confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and con- 
stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integumentary System: Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash (measles-like) is the most common; other types of de-matitis are seen 
more rarely. Rashes are more frequentinchildrenand youngad.ults. Other. more 
serious forms which may be fatal have included bullous, exfoliative, or purpuric 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatal. have occasion- 
ally been reported in association with administration of pherytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia, egranulocytosis, 
and pancytopenia. While macrocytosis and megaloblastic anemia have oc- 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such a con- 
dition from other lymph gland pathology. | 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene, including gum massage, frequent brusFing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage and periarteritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVIS 
PAR K E- DAVI Division of Warner-Lambert Company 
Morris Plains, NJ 07950 
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Diacnosis: ‘Tonic-clonic seizures (grand mal) 


Teament: DILANTIN KAPSEALS 
(phenytoin sodium capsules, USP) 


a drug of choice’ 30- and 100-mg capsules 
Actions: o appear to stabilize the seizure threshold 


o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
o maintain seizure control in a majority of patients 
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*Rodin E Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia 
WB Saunders Company, 1977, pp 716-723 
tNew prescnbing directions for phenytoin FDA Drug Bulletin. Aug-Sept 1978 
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Open New Doors for your 
Alcoholic Patients 





To assist you in treating The section on diagnosis and 
persons afflicted with alcoholism, treatment has been greatly expanded 
the American Medical Association has as a result of the integration of the 
updated and revised its Manual on material on medical complica- 
Alcoholism. Incorporating, tions. With the addition of 





for the first time, the 
Medical Complications of 
Alcohol Abuse (out of 
print), this new edition 
provides the current 
authoritative informa- 
tion which is essential 
for helping you to recog- 
nize, as well as treat, 
alcoholism. 


other data compiled from 
recent research and clini- 
cal experience, this new 
Manual on Alcoholism is 
designed to present 
major considerations 
involved in helping 
patients with 

drinking problems. 


Now that alcoholism 

is classified as a 
disease, your role will 

be increasing. Manual 

on Alcoholism should 

BE prove to be useful in your 
M RE endeavors. Order this 
valuable reference today! S2.50 


Manual on Alcoholism provides a concise overview of this complex illness. Its 
purpose is to give you a better understanding of: 


e your alcoholic patients * diagnosis and treatment 
e important factors in the development e more frequent complications 
of alcoholism 





Order Dept. OP-185 S/J 
American Medical Association 

P.O. Box 821 

Monroe, WI 53566 


Please send ____ copy(ies) of Manual on Alcoholism, OP-185, at $2.50 each. I enclose $. .— , payable to the 
AMA. Allow 4-5 weeks for delivery. 


Name P rr tears ee eee ER ee a € ES SENT 


Address ___ Te pe E ETE FUA PPE Hnc Seat E SEE AT a PLL Nr Se PD NN 


DUR cpt ee ge M e e i dip ea te shee M. c ooo 


Sensory Evoked Potentials in Clinical Neurology 


Objective Evaluation of 
unction. 


Neural 


Sensory evoked 
potentials provide a 
nor-nvasive method for 
ootaining objective 
information about a 
variety of ne-vous system 
func-ioms. 3- recording 
electrical events 
generated deep within 
neural pathways, evoked 
potential measurements 
alow the clmiician to 
Cirectly evaluate neural 
fanction ir = manner not 
possible wit other 
Ciagnostic tests. The 
recorded EF waveforms 
can »e of great value in 
assessing the functional 
integrity of central 
pattways aswell as 
providing a quanticative 
end obiective measure of 
sensory funetion. Because 
EP rneasuse-nents are 
obiective, they are 
especially valuable for 
those patierts who 
cammot-commuunicate or 
cooperate sich as the 
comatose. mute, over 
anzious. er retarded. 





Central Pathway 
Assessment 





The reccrded EP 
waveform: will show 
abnormalities in cases 
Xf central pathway 
sathology, thus aiding 
inthe detection and 
localizatior of neural 
lesions. Soma! co-d in- 
jury and head trauma 
can be ebjectively eval- 
uated wiivewt patient 


Re3ereners: Brakman. D., Selters, WA. Acoustic tumor detection with brainstem electric response audiometry, Archives of Otolaryngology, 
bramstem-response- in neu»ological disease, Arch. Neurol. (Chic.), 197 
Opthalmeiegy 2: 18-44. Visual Evoked Potentials in Man: New Deve 
opersting room, Memrology, 27:358. Cracco, J.B., Cracco, R.Q., Graziani, LJ. 1975. The spinal evoked response in 
climical desorder- c*the nervous system, Annual Review 
braumstem suwditc-y responses, Mayo Clinic Proceedings, 1977, 5 


cooperation. Multiple 
Sclerosis can be diag- 
nosed by sequentially 
testing the visual, audi- 
tory, and somatosensory 
pathways in search of 


multiple lesions. In short, 
EP measurements pro- 
vide an objective method 
for assessing the integrity 
of the central pathway 
being tested. 





Auditory evoked potentials can be rapidly and conveniently 
measured at the bedside to provide the clinician quantitative 
information about brainstem function. 





Disorders affecting central visual pathway function are diagnosed 
by visual evoked potentials, which can signal such pathologies as optic 


neuritis, MS, and pituitary tumor. 


Somatosensory evoked potentials are used to define clinically 
inapparent lesions in persons suspected of having MS, to detect 
lesions in the cerebral hemisphere, and to measure peripheral nerve 


function and spinal cord function. 


Auditory evoked potentials aid in the detection and localization 
of neural lesions affecting central auditory pathway function. 


5. 32:761-768. Sokol, S. 1976. Visually evoked potentials: Theory, tec 
lopments ‘ed. J.E. Desmedt), Clarendon Press, Oxford 1977. Allen, A., Starr, A. 1977. Sensory evoked potentials in the 
infants and children, Neurology 25:31-6. Starr, A., Sensory evoked potentials in 
of Neuroscience, 1978, 1:103-27. Stockard, J J., Stockard, J.E., Sharbrough, EW. Detection and localization of occult lesions with 
2: 761-769. Stockard, JJ., Stockard J.E., Sharbrough EW., Nonpathologic factors influencing brasnstem auditory evoked 


potentials, Am. J. EEG Technol., 1978, 18:177-209. 





Peripheral Sensor 
Evaluation 


EP measurements 
provide a precise means 
for objectivelv evaluating 
visual acuity, as well as 
quantitatively measuring 
hearing loss and deter 
mining the hearing loss 
to be either conductive 
or sensorineural. 


Nicolet, 
The established 
leader in EP 
Instrumentation 











The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ease of 
operation and portability 
make it ideal for clinical 
use. Nicolet's 14 years of 
leadership in evoked 
potential technology 
provide the CA-1000 user 
with an unecua.led 
support system, including 
regional sales and service 
support, on-site training, 
and workshops on 
recording techriques and 
diagnostic applications. 

Please pbone or write 
for more details, a 
bibliograpby of evoked 
potential literature, 
or a demonstration. 


NICOLET 


= INSTRUMENT 


CORPORATION 


5225 Verona Road 
Madison, Wisconsin 53711 
Telephone: 608/271-3333 


1977, 103:181-187. Starr, A. and Achor, J. Auditory 
hniques and clinical applications, Survey of 
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Day-long behavior therapy 
without dosing problems 4 
at school | a> 





Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Single daily doses are as effective for behavior 
control as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cvlert avoids problems of taking a drug at school. 
No involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
marage al! medication, and the child carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 


Cylert 
(DEMOIING) Sizes 
Just once a day. At home. 





*ADD: Attention Deficit Disorder (formerly called MBD, 
Minimal Brain Dysfunction), or the Hyperkinetic DEA verres 


Synd-ome. Please see next page for Brief Summary. 
9083319 





Cylert. cemoiine 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white, tasteless. odorless powder. relatively insoluble (less than 1 mg./ml.) in water, 
chloroform, ether. acetone. and benzene: its solubility in 95% ethyl alcohol is 2.2 mg /ml. 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimuiants; however, it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the centrai nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid, and uniden- 
tified polar compounds. CYLERT is excretec primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours Approximately 43% of pemoline is excreted un- 
changed 

CYLERTAfemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration. 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span. hyperactivity, 
emotional lability, and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability. and abnormal EEG may or may not be present. and a diagnosis of central nervous 
System dysfunction may or may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms bei ng used to describe 
the above signs and symptoms. In the past a variety of terms has been associated with these Signs 
and symptoms. including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome, Hyperactive Child Syndrome, Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS. ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established. 

Clinical experience suggests that in psychotic children, administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder. 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore. growth should be monitored during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered oniy in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics. 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monjtored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
Suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg.kg. day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg ‘kg. day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT. it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache, skin rashes. increased irritability, mild depression. nausea. dizziness, headache. 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH nave occurred in patients taking CYLERT, usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the 
tongue. lips. face and extremities nystagmus and nystagmoid eye movements, and convulsive 
Seizures. A definite causal relationship between CYLERT and these reactions has not been estab- 
lished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature, dosage should 
be reduced or the drug discontinued. 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation, restless- 
ness. hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that fcr an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate tha! extracorporeal hemodialysis may be useful in the 
MK of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg/day. This daily dose should be gradually 
increased by 18.75 mg. at one week interva's until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 9083319R 1 
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ELECTROENCEPHALOGRAPHY 
AND ELECTROMYOGRAPHY: 


Applications are invited for a Geographic Full-time 
post in the Clinical Neurophysiological component of 
the Neurosciences program at the University of 
Manitoba and the Health Sciences Centre, Winnipeg. 
The successful candidate will participate in the clinical 
and teaching programs of the Section of Neuro ogy 
and/or Physical Medicine. Applicants should have 
expertise in the fields of electroencephalography or 
electromyography, or both, and will be expectec to 
develop teaching and research programs in their areas 
of expertise. The successful candidate will be expected 
to spend approximately half-time in the supervision, 
and the education of support staff in both of these 
areas, and the quality control and interpretation of the 
tests. University rank and annual income will be 
commensurate with qualifications. 


An application with curriculum vitae and names of three 
references should be sent to: 

Dr. R.T. Ross 

Head, Section of Neurology 

Department of Medicine 

University of Manitoba, 

Health Sciences Centre 

700 William Avenue 

Winnipeg, Manitoba, Canada 

R3E 023 
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AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, Otolaryn- 
gologists and Audiologists. It emphasizes practical clinical 
applications of the auditory brainstem response, auditory nerve 
action-potential and cochlear potentials. The course relies 
heavily on workshops and tutorials to give the participants 
"hands-on" experience in instrument operation and test inter- 
pretation. A unique aspect of this course is its coverage of 
techniques for recording cochlear and auditory nerve responses 
with electrodes that do not penetrate the tympanic membrane. 





INSTRUCTOR: Theodore J. Glattke, Ph.D. 


DATES: 

March 15-16, 1980 Oct. 25-26, 1980 
New Orleans, LA Los Angeles, CA 
Aug. 30-31, 1980 Nov. 15-16, 1980 
New York City, NY Denver, CO 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American Medical 
Association Physician Recognition Award, 16 hours, Category |I. 


FOR FURTHER INFORMATION CONTACT 
Deborah Dickey B.S.N. RN. 
Product Specialist 
Life-Tech Instruments, Inc. . 
P.0. Box 36221 Life-Tech 
Houston, Texas 77036 Instruments, Inc. 
Telephone (713) 783-6490 
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Where are all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 
cian Masterfile requires updating at a rate of about 30-33% annually due to changes in 
address, specialization, specialty certifications, and attrition due to death and retirement, as 


well as new physicians (about 80, 


100% 


1976 1977 


more now than in 1973). These inexorable changes make 


a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 


American Medical Directo 


containing this new and updated information on American 


physicians is now available for the first time since 1973. The new 5-volume edition containing 
the most current AMA data together with a Directory of Women Physicians is, indeed, an 


urgent necessity. 








The American Medical Directory has been published 
again, for the first time since 1973. Now in its 27th edition, 
this iS the cfiicia/ directory of the American Medical 
Association. containing biographical and professional 
data or over 445.000 U.S. physicians—and is the single 
most compre»ensive and reliable reference to American 
physicians available. 

Derived from the constantly updated AMA Physician 

. Masterfile—and organized by alphabetical index and 
" geographic register—the first four volumes provide key 
professiona anc demographic data on every physician, in- 
cludime residents, in direct patient care, administration, 
teaching, research, and other activities. Each listing in- 
cludes full mame, address, year of license, school of 
medica education, and type of practice, with primary and 
secondary specialties (from allergy to urology) and 
Specialty Bcard certifications. 

Special reference sections include the same detail 
data for Federal service doctors (Army, Navy, Air Force, 
V.A., & U.S.>#.S) and U.S. doctors in foreign countries. 
The fift» volume. the Directory of Women Physicians, con- 
tains alphatetical and geographical listings complete with 
professiona and demographic data for women physicians. 

Another useful feature 
of the 27th Edition is an un- i 
bound plasticized code sheet, 
~ providing ready reference for 

code desigrations of nedical 
schoel. specialty. and 
certification data. 


PSG Publishmg Company, Inc. 
545 Great Read. Littleten MA 01460 
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In all, the 27th Edition of the American Medical Direc- 
tory is an essential and practical refererce for medical 
institutions, insurance companies, associations and 
libraries—and for all others requiring a reliable physician 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishing 
Company for further information or to order your set of the 
1979 American Medical Directory. 

The current printing is limited, so vou should act 
quickly to avoid delays and possible disappointment. 


The 1979 American Medical Directorv, 27th Edition 


$225?" 


Yes, please send me the 5-volume 1979 American 
Medical Directory, including the Directory of Women 
Physicians. 


O Check enclosed for $225.00—and ! save the $4.75 shippirg charge. (MA residents 
add $11.25 sales tax.) 


U.S. price, (plus 5% sales tax, MA addresses only) and 
$4.75 shipping costs. $250.00 cutside U.S. Prepaid 
orders —save shipping charge. 


O Please bill me for $229.75 (US only) and appropriate taxes. Purchase Order 
number and authorized signature are included below. 





Organization P.O.# 
Name Title 

Address 

City State Zp 


Authorized Signature 
PSG Publishing Company 545 Great Road, Littleton, MA 01460 








In certain patients with spasticity, 
helps change UN 
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To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/diseases 


LIORESAL 


baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinal level. 

This mode of action is believed to provide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level may contribute 
to its clinical efficacy. 


improved function. .. more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiologic 


function and self-confidence. Several studies! - 


have reported on the effectiveness of Lioresal 
in patients with spasticity. | 


helps promote physical therapy 


For the patient who cannot control even the 
slightest movements, physical therapy can be 
physically and emotionaily upsetting. Lioresal 
helps relieve the pain associated with flexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfortable 
and receptive to exercise and physical activity.” 
no hepatotoxicity reported 

With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been reported —an 
important factor to consider when panning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautioned against the 
operation of automobiles or dangerous 
machinery. 


Ina few patients increased SGOT, elevated 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of :he pre- 
scribing information on the next page for details 
regarding abrupt drug withdrawal, impaired | 
renal function, stroke, and pregnancy. 
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To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 


show immediately, so it is important to continue 


the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal” bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic. disorders. 
The efficacy of Lioresal in strake, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions 
Contraindications Hypersensitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 


b./mpairea Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

C. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d. Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose, In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus. 

Precautions Safe use of Lioresal in children under 

age 12 has not been established, and it is, there- 

fore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and ac- 
tivittes made hazardous by decreased alertness. 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and other CNS depressants. 

Lioresal should be used with caution where spastic- 

ity is utilized to sustain upright posture and balance 

in locomoticn or whenever spasticity is utilized to 
obtain increased function 

In patients with epilepsy, the clinical state and elec- 

troencephalogram should be monitored at regular 

intervals, since deterioration in seizure control and 

EEG have been reported occasionally in patients 

taking Lioresal. 

It is not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findincs to humans is not known. 

Adverse Reactions The most common is transient 

drowsiness (10-63%). In ane controlled study of 175 





patients, transient drowsiness was observad in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-15%) and fatigue (2-4%). Others reported 
Neuropsychiatric: Confusion (1-7 196), headache 
(4-896). insomnia (2-796); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, Clurred 
vision, nystagmus, strabismus, miosis, mydriasis, 


` diplopia, dysarthria, epileptic se zure. 


Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in s:ool. 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retention dysuria, mpo- 
tence, inability to ejaculate, nocturia, hemeturia. 
Other: Instances of rash, pruritus, ankle ecema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and gen'tourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy. 

The following laboratory tests have been feund to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phospratase, 
and elevation of blood sugar 

How Supplied White, ovat, singl2-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 

For complete details, including cescriptior , ac- 
tions, dosage and administration, and ovesdosage, 
please see full prescribing information. 


667253 C79-27 (9/79) 
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Hospital Medical Staff! 


This is your 


ADI/OCATE 


Subscribe today to the only publication directed specifically 
to the interests and problems of physicians 


Filling a Vral Need 
Because agrowing part of medical care 
is provided ir the hospital, physician- 
hospital reiaticnships are becoming in- 
creasng!y-comp'sx by virtue of govern- 
men: intervention, court decisions, and 
the ce2mands of third-party payers. The 
medical staff Ss amessential association 
of physicians thet, in many ways, is as 
important to tae immediate concerns of 
the imdividua physician as the local, 
stete anc national associations of 
orgarized medicine. 

>rier tc the nception of the Advocate, 
there-was no publication that addressed 
itself speci ica! y'to the concerns of the 
medical steff. Published by the Depart- 
ment of Hospitals & Health Facilities of 
the American Medical Association, the 
Aavoeate 3 wt a news publication. 
Rather, it prov ces authoritative analysis, 
commentary, amd interpretation of 
evens in tre medical care arena. It is a 
clearmghocse for concrete problems 
and solutiens 


Focus on Your Concerns 

The Advocete zeroes in on the special 

interests and problems in regard to 

your position on the medical staff and 

to vocr mecical s:aff's relationship with 

the hospite! administration and other 

hosp-al persannel. I: delves into every 

important asoect of the physician- 

hosp*al relationmshio. Some of the 

topics thai typically receive attention 

incluse: 

e Medical staff organization 

e Jights and responsibilities of 
medical staff physicians 

e 3eguletian of medical care 

e Medical di 'piine 

e Cast cortamment 


on hospital medical staffs 


Delineation of privileges 
Professional liability coverage 
Medical staff bylaws 
Court decisions 
medical staff 


Start your subscription! 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staff. Don’t be without 
it use the form below to subscribe 
now! 
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Each issue of the Advocate features a 
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special Q & A column. If you have spe- x NETT 
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cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 







Q& ITE 

* A The Role of Staff Privileges 
Your query receives immediate per- == SSS c 
sonal attention from experts who nanesen: TESS = 
can provide the answers. 








Those questions which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don’t have to wait for your infor- 
mation. 
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-amantadine HC] capsules 


WX. A simple addition 
VN. that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur The addition of SYMMETREI 
to optimal doses of the levodopa drug may smooth out 
these day-to-day fluctuations, making life more comfortable. 


May help regain lost benefits 
For some patients, the doses of levodopa drugs 
~~ required to maintain an adequate response to treatment 
may also be responsible for troublesome side effects, 
^. necessitating a subsequent reduction in dosage, and an 
ultimate reduction in efficacy. Adding SYMMETREL to the 
lowered levodopa drug regimen may help to restore these 
lost therapeutic benefits. 
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Rapid therapeutic response 
For the patient about to begin levodopa drug therapy, 
concurrent therapy with SYMMETRE'‘L can produce a rapid 
therapeutic response, often within 48 hours. The dosage of 
SYMMETREL should be maintained at 100 mg once or twice daily, 
while the daily dose of the levodopa drug is gradually increased to 
- -achieve optimal benetit. 





or 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 CUP E RU" 


T P. 


*Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark. 


Please see following page for brief summary of full prescribing information. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxice intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3.4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions. there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients withiknown 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY. SYMMETREL has not been studied in pregnant women. 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. . 

NURSING MOTHERS: Since the drugis secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experiencec a par- 
kinsonian crisis. i.e.. a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive hear failure. peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 
may accumulate when renal function is inadequate 

Care should be exercised when administering SYMMETREL to patientswith 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis nat controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive eprsodes, 
psychosis. and urinary retention. Rarely convulsions. leukopenia, and neutrope- 
nia have been reported. 

Other adverse reactions of a less serious nature which have been observed are 
the foliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following: 
vomiting: dry mouth; headache; dyspnea, fatigue. insomnia, and a sense of weak- 
ness. Infrequently, skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoic dermatitis and oculogyric episodes have been re- 
ported 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or whc are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However. such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks. followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necéssary 


Dosage for Concomitant Therapy 

Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. Wher SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit. 

When SYMMETREL and levodopaare initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in mprovement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side eftects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 

Adult: The usual dose of SYVMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally. patents whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 


divided doses. 
. 
€ndo Laboratories. Inc. x 


Subsidiary of the DuPont Company 
Garden City, New York 11530 TIL 
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Open New Doors 


for your 
Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful information on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medical Association, 
offers you current authoritative infcr- 
mation on diagnosing and treating 
alcoholics. 


A glance at the contents reveals 
these sections: 


* The Problem 
e. The Causes 


* Alcohol: Its Metabolism 
and Pharmacology 

* Diagnosis and Treatment 

* Appendix 





Manual on Alcoholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism-from the physician's point 
of view. The principal difference be- 
tween this newly revised edition and 
the previous edition is the incorpora- 
tion of major portions of Medical Com- 
plications of Alcohol Abuse, which is 
out of print. $2.50 


Order Dept. OP-185 
American Medical Association 
P.O. Box 821 


Monroe, WI 53566 


Please send. copy(ies) of MANUAL 
ON ALCOHOLISM, OP-185, at $2.50 








each. I enclose $. , payable to 
the AMA. Allow 4-5 weeks for delivery. 
Name 

Address 

City/State/Zip 
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Origiral Contributions 


Decreased Computerized Tomography Numbers 
in Patients With Presenile Dementia 


Deteeticn in Patients With Otherwise Normal Scans 


Margare: *. Maeser, PhD; Carol Gebhardt, MA; Harvey L. Levine, MD 


€ Patients n their 50s who show clini- 
cal signs of dementia (possible Alzhei- 
mers disease) often have computerized 
tomegrapmc (CT) scans that appear 
normal. This study examined the mean CT 
number withia a 169-pixel sample in white 
matter im the centrum semiovale slice. 
Slice sizes ranged from 6,800 to 9,000 
pixels; all were withcut contrast enhance- 
ment. The CT numbers were higher for six 
nondementia cases (CT numbers of 41 
and abeve) than for 14 dementia cases 
(CT numbers of 40 and below). The non- 
overlapém mean CT numbers between the 
two groups was observed independent of 
the presence or absence of prominent 
sulci. Similer low CT numbers were 
observec fo. seven patients with senile 
dementia. D Terentia! diagnosis between 
dementis ard depression may be better 
aided by-studying the CT numbers rather 
than the presence cf prominent sulci. 

(Arch Neuro! 37:401-409, 1980) 


Mecepoed for publication Sept 23, 1979. 

From the Departments of Neurology (Dr Nae- 
ser) and Psychology (Ms Gebhardt), and the 
Section of Neuroradiology (Dr Levine), Boston 
Vebterams Administration Medical Center, and 
the Departmeat of Radiology (Dr Levine), Tufts 
Medica! Senoc., Boston. 

bead mpar at the meeting of the Internation- 
al Keurspeychological society, New York, Feb 2, 
1929, amd 3n part at the Computerized Tomogra- 
ph: Internateonal Symposium and Course, Las 
Vegas, April '9, 1979. 

eprint requests to Veterans Administration 
Medical Genter, 116-F, 150 S Huntington Ave, 
Boston. MA (2130 (Dr Naeser). 


Arch Seurc —Vol 37, July 1980 


ur study was concerned with the 

problem of differential diagnosis 
between depression and dementia 
(possible Alzheimer's disease) in pa- 
tients with visually normal computer- 
ized tomographic (CT) scans. Our 
hypothesis was that the CT numbers 
could be a more sensitive indicator of 
encephalopathy than the presence of 
prominent sulci, and that the CT num- 
bers in dementia would be lower than 
those of age-matched normal control 
or depressive cases. (The term "CT 
number" [CT value, delta number, or 
Hounsfield unit] is a number that is 
related to the coefficient of attenua- 
tion of the brain material within the 
voxel under the condition of scanning 
at that location. Our CT scanner used 
a CT number scale that ranged from 
—1,000 air to -- 1,000 bone, with water 
at zero.)' 

To our knowledge, there is only one 
published study that has investigated 
the white matter CT numbers in atro- 
phied and normal brains (age and 
cause not reported). Significant dif- 
ferences were obtained between the 
atrophied and normal brains when the 
mathematical distribution of the CT 
numbers in a fixed area was studied in 
detail. A second study? not yet pub- 
lished has not found any relationship 
between brain density on CT scans 
and dementia. 

Our study was retrospective and 
done on CT scans that had been per- 
formed in 1977. This enabled us to 
follow up the questionable dementia/ 
depression cases during the next two 
years (through medical records) to 


ascertain which patients' conditions 
worsened and became confirmed de- 
mentia cases and which improved (de- 
pression cases). 


PROCEDURE 


Cases were studied from both the pre- 
senile and senile age ranges. Medical histo- 
ries were obtained from the CT scan 
request forms on file in the Radiology 
Service and from medieal records (when 
available). 


Presenile Groups 


There were four groups of patients stud- 
ied within the presenile age range (50 to 64 
years); all were men. The group of normal 
control cases without prominent sulci con- 
sisted of four normal control patients who 
ranged in age from 52 to 58 years (mean, 55 
years) and who had been studied because of 
headache or posttraumatic seizures. These 
patients had no objective neurologic find- 
ings. Patients with temporal lobe epilepsy, 
diabetes mellitus, or alcohol abuse were not 
included. This normal control group with- 
out prominent sulci is abbreviated NC 
throughout this article. 

The group of presenile dementia cases 
with prominent sulci consisted of ten pre- 
senile dementia patients who ranged in 
age from 55 to 64 years (mean, 59.6 years). 
Their histories reflected various stages of 
dementia. The medical records did not 
always contain a diagnosis more specific 
than dementia; however, some clinical 
deseriptions were suggestive of Alzhei- 
mer's disease. Cortical biopsies had not 
been done on any patients in this study. 
Patients having dementia associated with 
Huntington's or Parkinson's disease or low 
vitamin B,, levels were not included. This 
group of presenile dementia cases with 
prominent sulci is abbreviated PD. 
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The group of questionable dementia (de- 
pression) cases without prominent sulci (or 
ventricular dilation) consisted of two ques- 
tionable dementia patients, aged 50 and 60 
years, who within one year after the CT 
scan, had their conditions diagnosed as 
depression, not dementia. This depression 
group without prominent sulci is abbre- 
viated QD— (questionable dementia minus 
dementia) or QD — depression (question- 
able dementia leading to depression). 

The group of questionable dementia (de- 
mentia) cases without prominent sulci (or 
ventricular dilation) consisted of four ques- 
tionable dementia patients who within one 
year after the CT scan had their conditions 
diagnosed as dementia, not depression. 
They ranged in age from 51 to 63 years 
(mean, 56.3 years). This presenile dementia 
group without prominent sulci is abbre- 
viated QD+ (questionable dementia plus 
dementia) or QD — dementia (questiona- 
ble dementia leading to dementia). 


Senile Groups 


There were two groups of patients with- 
in the senile age range (68 to 84 years); all 
were men. Normal contro! patients without 
prominent sulci in this age range were 
infrequent, therefore, we have only one 
patient in this category, aged 76 years. He 
was scanned for headaches. The scan dis- 
closed neither prominent sulci nor ventric- 
ular dilation. 

The group of senile dementia cases with 
prominent sulci consisted of seven senile 
dementia patients who ranged in age from 
68 to 84 years (mean, 77.6 years). Their 
histories reflected various stages of de- 
mentia. This senile dementia group with 
prominent sulci is abbreviated SD. 


CT Scan Analysis 


The CT scans had been done on a CT 
scanner in 1977 at the Boston Veterans 
Administration Medical Center (Ohio Nu- 
clear Delta 50). The first slice was done 15 
to 20° to the canthomeatal line and the 
slices were 13 mm apart. The pixel size was 
1 X 1 mm. The centrum semiovale slice, 
which was above the corona radiata but at 
least one slice below the top slice (to avoid 
apical artifact’), was chosen for study on all 
patients. This slice was arbitrarily labeled 
"slice 7" and consisted primarily of white 
and gray matter high in the frontal and 
parietal lobes. The cortical convolutions are 
quite deep at this level, hence it is possible 
that half the slice was deeply convoluted 
gray matter, and half was white matter. 
The scan used for analysis had been done 
without contrast enhancement and without 
calcium correction. (Calcium correction 
[CALCOR] is a special computer program 
available from the Ohio Nuclear Corpora- 
tion that can be used to reduce bone arti- 
fact near soft tissue.) Initially, this 
program was used on 15 scans. It did im- 
prove visualization of the prominent sul- 
ci near bone on the dementia group scans; 
however, it also altered the CT numbers on 
all scans in a manner that complicated our 
posthoc CT scan analysis, ie, some patients’ 
CT numbers were raised, others lowered. 
Hence, in the results reported here, 
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Normal Contro! Case 
Age, 52 vr HTS 46 





Questionable Dementia —3- 
Depression Case 
Age, 50 yr HTS 46 





Dementia Case 
Age, 57 yr HTS 36 





Questionable Dament:.a —» 
Dementia Case 


Age, 55 yr HTS 32 


Fig 1.—Approximate locations of healthy tissue samples, HTSs (white squares) for one 
normal control case without prominent sulci (age, 52 years), one preseni'e dementia 
case with prominent sulci (age, 57 years), one questionable dementia minus dementia 
(depression) case without prominent sulci (age, 50 years), and cne questionable 
dementia plus demertia case without prominent sulci (age, 55 years). Note. HTS mean 
computerized tomography (CT) numbers for the two dementia cases, ore with prominent 
sulci, one without prominent sulci (right Scans) are both below 40; whereas the HTS 
mean CT numbers for the two nondementia cases, both without prominent sulci (left 
scans), are above 40. These HTSs are only 156 pixels (see gray scale area data for each 
scan), whereas those taken within the Automated Slice Information | program itself were 
169 pixels (13 sq mmi. Both results were similar. 


CALCOR was not used. 

Slice 7 of each patient was analyzed with 
the Automated Slice Information (ASI-I) 
program." This program provided a com- 
puter printout of each slice and computed 
the mean CT number of selected areas 
within it as well as percent sulci. The 
following steps were completed in the pro- 
cess of analyzing each scan with this pro- 
gram: First, the slice was visualized on the 
cathode ray tube viewer screen and the 
center X-Y coordinates of a 169-pixel 
healthy tissue sample (HTS) were taken 
near the midline in central white matter 
away from the bone. Care was also taken in 
positioning the HTS t» avoid inclusion of 
low CT number structures, such as inter- 
hemispheric fissure or prominent sulci. 
Each HTS was taken separately for each 
patient. Figure 1 shows approximate HTS 
locations for one NC (19), one PD (23), one 
QD- (30), and one QD + (41) case. Second, 
at least three X-Y midline coordinates 
were obtained so that the left and right 


cerebral hemispheres could be analyzed 
separately. These midline coordinates were 
taken from the falx or the interhemispher- 
ic fissure. Third, the X-Y coordinates for 
the HTS and the midline coordinates were 
entered in the computer. 

The ASI-I first computed the mean CT 
number and standard deviation (sd) of the 
HTS. This mean was then used as a stan- 
dard and with a f¢ test, it was compared 
with the mean CT number of each 4-pixel 
sample of 2 pixels across by 2 pixels down, 
in the brain slice. A graphic representation 
of each hemisphere, reflecting different 
CT numbers of gray ard white matter 
areas, fissures, prominen: sulci, and bone 
was then printed out (Fiz 2). The 4-pixel 
samples whose mean CT numbers were not 
significantly lower than the mean CT num- 
ber of the HTS were represented by a 
period. Most of the certrum semiovale 
samples were representec by the periods. 
The 4-pixel samples that were significantly 
lower than the HTS mean at P — .05 were 
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Fig 2.—Graphic printouts obtained from Automated Slice Information | program for four comput- 
erized tomographic (CT) scans in Fig 1. Percent sulci (P < .05 and P < .001 levels) and mean CT 
numbers for healthy tissue sample, whole slice, sulci, and remaining tissue are listed with each 


. printout. 


represented by a cash; at P< .01, by an 

ecuals sign; and at P < .001, by an asterisk. 

The prominent sule: semples that were the 

least partia ly velumed samples were rep- 

resenzed by the asterisks (P < .001). Bone 
" was represented by zeros. 

In additien to tae graphic printout of 
each hemisphere, the following computa- 
tions were prmted out (the computations 
fcr PD case 23. age 57, whose scan is shown 
ir Fig 1 anc 2 are included below as 


examples for each item): (1) the total num- 
ber of pixels within the right hemicranium 
and left hemicranium (For PD case 23, the 
total was 6,976. Note, because there were 
no significant differences in size or mean 
CT numbers found between the right and 
left hemicrania at this one slice for any of 
the groups studied, the data for the right 
and left hemierania are combined for all 
results in this study.); (2) the percent of 
significantly low CT number pixels (promi- 


nent sulci) at this slice (Fer PD case 23, the 
percent prominent sulci at the P< .05, 
P< .01 and P < .001 levels combined was 
7.2%; at the more conservative P < .001 
level only [asterisks on the graphic print- 
out, Fig 2], the percent sulci was 2.4%.); and 
(3) the mean CT numbers and sd for the 
HTS; whole slice (exclusive of bone); prom- 
inent sulci; and remaining tissue. (For PD 
case 23, the mean CT number for the HTS 
was 36.5 [sd, 7.5]; for the whole slice, 50.8 
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Mean and SD for Computerized Tomography No. 









Size of | 
Patient/ Slice, % Sulci, % Sulci, Healthy Whole Remaining 
Cases Age, yr Pixels P< .05 P — .001 Tissue Sample Slice Sulci Tissue 































Normal control 10/52 8,056 3.5 0.7 44.4/7.2 61.0/18.0 34.2/3.7 62.1/°7.6 
11/54 8,592 5.4 0.6 485/75 — 61.3/17.5 38.6/2.4 62.6/- 7.0 
12/56 6,880 1.2 0.2 41.2/7.5 61.2/19.4 31.0/3.3 61.6/°9.2 
13/58 8,400 3:3 0.3 42.4/8.2 59.1/18.9 31.8/2.5 60.0/- 8.5 
x 55 7,482 3.4 0.5 44.1 60.6 33.9 61.6 
SD 2.6 1,015 14 0.2 3.2 1.1 3.4 1.1 

Dementia 20/55 8,512 9.6 3.1 37.2/9.1 50.3/20.4 22.5/5.4 53.1/79.2 
21/55 7,250 5.8 2.1 38.5/7.5 54.1/19.1 26.6/4.1 55.8/78.3 
22/57 8,692 11:3 4.6 36.0/8.4 49.2/21.1 21.2/5.9 52.7/19.6 
23/57 6,976 72 2.4 36.5/7.5 50.8/20.2 24.9/3.7 52.9/19.5. 
24/58 6,916 6.0 1.9 37.8/7.3 54.6/20.4 26.8/3.5 56.4/19.7 
25/60 8,492 5.3 1.3 29.3/8.2 42.3/19.0 16.5/5.0 43.7/18.4 
26/63 8,508 2.8 0.4 35.7/7.8 50.8/18.4 24.8/3.2 51.9/18.3 
27/63 7,228 6.2 2.0 36.5/8.1 50.2/19.0 23.2/4.4 51.9/18.3 
28/64 8,672 19.4 9.8 39.3/8.1 46.1/18.7 24.3/5.5 51.3/17.0 
29/64 7,660 3.3 0.4 32.5/8.2 48.3/19.5 21.2/3.2 49.2/ f9.1 
x 59.6 7,890 7.7 2.8 35.9 49.6 23.2 51.9 
SD 3.7 750 4.8 2.7 3.0 3.6 3.0 3.5 







Questionable dementia > 







depression 30/50 7,376 1.5 0.1 45.9/7.8 63.6/17.4 35.2/7.2 64.1/17.1 
31/60 7,724 3.3 0.5 43.8/7.3 61.1/18.8 33.5/3.0 62.1/36.7 
x 55 7,550 2.4 0.3 44.9 62.4 34.3 63.1 
SD 7.1 246 1.2 0.3 1.5 1.8 1.2 1.4 







Questionable dementia = 









dementia 40/51 7,012 2.1 0.3 31.2/7.5 50.4/20.9 20.7/3.7 51.0/20.6 
41/55 6,920 3.2 0.6 29.5/7.6 46.2/22.6 19.2/3.9 47.1/22.4 
42/56 7,088 4.2 0.8 40.2/8.2 58.7/20.9 28.6/3.2 60.1/22.3 
43/63 9,092 2.4 0.1 29.2/9.4 47.5/20.7 17.7/2.5 48.2/22.4 
x 56.3 7,528 3.0 0.5 32.5 50.7 21.5 51.6 
SD 5.0 1,044 1.0 0.3 5.2 5.6 4.9 5.9 








*ASI-I indicates Automated Slice Information, | Program. 


Table 2.—Results of ASI-I* Computerized Tomographic Scan Analysis for Senile Groups 


Mean and SD for Computerized Tomography No. 


Size of ————————————————— 
Patient / Slice, % Sulci, % Sulci, Healthy Whole Remain ng 
Cases Age, yr Pixels P < .05 P < .001 Tissue Sample Slice Sulci Tissue 


Normal control 7,040 1.5 0.2 42.2/7.0 58.2/17.7 27.3/3.1 58.6/17.4 
Dementia 60/68 7,984 1.3 0.2 30.0/8.1 51.4/20.7 19.9/3.0 51.8/20.4 
61/73 7,792 8.6 2.8 35.5/8.4 48.4/20.3 25.3/4.0 49.0/19.5 


















































62/76 8,456 8.1 2.4 35.4/7.7 43.1/17.9 18.7/32 48.1/17.3 
63/77 8,564 6.4 2.6 34.5/7.7 48.8/18.2 22.2/3.6 50.6/17.3 
64/82 7,196 7.9 3.9 26.5/7.2 41.9/20.3 13.6/4.3 44.2/1€.2 
65/83 8,560 6.4 1.7 SEL 49.1/19.6 22.6/3.8 50.9/16€.1 
66/84 7,016 1.2 0.1 34.1/8.5 53.5/19.9 23.3/1.7 53.8/1€.8 
x 77.6 7,938 5.7 1.9 32.9 48.0 20.8 50.0 









3.2 .05 3.4 4.2 3.8 3.1 


*ASI-I indicates Automated Slice Information, | Program. 







[sd, 20.2]; for the sulci, 24.9[sd,3.7];andfor gram with posthoe ¢ tests showed proximately 5,000 pixels) and so close 

the remaining tissue, 52.9 [sd, 19.5].) The there were no significant differences to the apex of the skull, that the mean 

results of the ASI-I CT scan analysis pro- — im slice size between the groups. CT numbers showed extreme varia- 

eee Mi slice 7 are s ert AK ES It was important to control for slice tion and were difficult to interpret. 

Nds arsine SER UN eee MME ata ai n way of controlling for the Hence, the minimum slice size that 

spectral shift artifact that is reflected was studied as slice 7 was 6,880 pixels 

RESULTS in high CT numbers for brain near and the maximum was 9,092. The 

Number of Pixels at Slice 7 bone, particularly near the apex of overall mean was 7,737, sd, 757. With- 

The number of total pixels at slice 7 the skull. Slice 8, one slice above slice — in this study, there was no correlation 

for each patient is given in Tables 1 7, had also been considered for use in between slice size and any mean CT 
and 2. An analysis of variance pro- this study. Its size was so small (ap- | numbers. 
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Percent Sulci 


Although the percent sulci was com- 
puted by the ASI-I program at two 
basic probability levels, (1) the P < .05 
level Ge, P< 05 [dashes] plus P < .01 
[equal signs] dlus the P < .001 levels 
[aster sks ] corabined (Fig 2) and (2) at 
the P< 9981 Evel alone (Fig 2), only 
the latter percent sulci at P < .001) 
wil be diseussed here because this 
value yielded the highest number of 
statistically significant differences 
between tme groups. The mean per- 
cent suld ane ranges observed for 
each presecile group at the two levels 
(P < D5 and P < .001) are graphed in 
Fig =. Tbe sercent sulci for each 
patiert and esch group at the P — .05 
and P < (01 vels are given in Table 
1 (presenile groups) and Table 2 (se- 
nile groups. 

Preseniie Grzoups.-The PD group, 
the group wath the most visually 
prominent sui, alsc had the highest 
percent sui, with a mean of 2.8% 
(P < 001 ievel only). The mean per- 
cent sulc for each of the other pre- 
senile groups was less than 1%. An 
analysis of variance program with 
posthec t tests showed there were no 
signif cart differences in percent sul- 
ci ameng tře Etter three groups, how- 
ever, 2ach ene had a significantly low- 
er percent suEi level than did the PD 
group (P < .08). 

Senile Groups.—The percent sulci for 
the one NC patient in the senile age 
range (aged 75 years) was .2%, close to 
that for tme "C patients in the pre- 
senile age range. The mean percent 
sulci for the SD group was 1.9%. 
Although this mean was lower than 
that cbserved-^or the PD group (2.8%); 
there was no signifieant difference.in 
percent suki between.the PD group 
(with promirent sulci) and the SD 
group (with prominent sulci). Only 
their ages separated these two groups; 
in terms ef percent sulci, they were 
not significantly different. In fact, 
the highes- percent sulci levels were 
not o»serwed in the senile group, but 
rather ir *he presenile group, ie, PD 
range, 0.47 tc 3:87» and SD range, 0.1% 
to 3.9% (Fiz 4. Also, the oldest patient 
studied, aged 84 years, had only 0.1% 
sulci, the lewest percent sulci of all the 
PD and SP group patients. The corre- 
latior between age and percent sulci 
for al preserile and senile dementia 
cases with anā witheut prominent sul- 
ci was only +.04 (not significant, 
N =21). Ths lack of correlation 
between t*e size of sulci and the age 
of the pstie»t with dementia is in 
agreement with other CT scan/ 
dementia studies that have not always 
founc a d rect relationship between 
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Fig 3.—Means and ranges observed for percent sulci at P < .05 (left) and P< .0 
(right) levels for each presenile group (ages 50 to 64 years): norma! control with« 
prominent sulci (NC); presenile dementia with prominent sulci (D); questionable deme 
tia minus dementia (depression) without prominent sulci (QD — deoression); a 
questionable dementia plus dementia without prominent sulci (QD — dementia). Nc 
the second group, presenile dementia with prominent sulci, had the highest percent 
prominent sulci. 
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Fig 4.—Means and ranges observed for percent sulci at P < .05 (left) and P<. 
(right) probability levels for presenile and senile normal contro! groups without pr« 
nent sulci (NC) and presenile and senile dementia groups with prominent sulci 
Although the percent sulci was slightly greater for the presenile dementia group ' 
prominent sulci than the senile dementia group with prominent sulci, there was 
significant difference (see text). 


It should be noted that our quan 
cation of percent prominent sul 
this study was limited by two fac 
scan artifact near bone and the A 
program itself. Examination of 
CT scan of PD case 23 in Fig 1 sl 


the amount of cerebral atrophy, age, 
and dementia.*'* The correlation be- 
tween age and percent sulci for all 
subjects in the study (demented and 
nondemented) was +.14 (not signifi- 
cant, N = 28). 
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there are prominent sulci on the sur- 


face of the brain, near the bone, as 
well as in the midline interhemispher- 
ic fissure area. However, our printout 
of this scan in Fig 2, shows we have 
quantified only the low CT number 
sulci in the interhemispheric fissure 
area. This is due to the presence of 
increased CT numbers near the bone 
associated with polyenergetic spectral 
shift artifact.’ This problem has been 
reduced with some of the newer Ohio 
Nuclear scanners that have been 
equipped with shaped filter collima- 
tion. 

A second factor that limited com- 
plete quantification of prominent sul- 
ci was that associated with the partial 
voluming effect, which the ASI-I pro- 
gram did not account for. For exam- 
ple, if a sulcus was only 3 mm deep, 
and the CT scan slice was 13 mm thick, 
then the 13-mm voxel that repre- 
sented that suleus was only partially 
volumed with sulcus and partially vol- 
umed with brain; and depending on 
the mean CT number of the four-voxel 
sample, it was assigned to nonsignifi- 
cant samples, brain (periods), as seen 
in Fig 2, or to the significantly low CT 
number samples (dashes, equal signs, 
and asterisks) as seen in Fig 2. A 
revised ASI program, ASI-II, which 
takes into account partial voluming, is 
currently being adapted for use on our 
Delta 50 equipment.* Thus, implemen- 
tation of better scanning techniques 
with shaped filter collimation and bet- 
ter scan analysis techniques with the 
ASI-II partial voluming program, 
should both contribute to more com- 
plete quantification of percent sulci in 
the future. Whether this will change 
the relationship between percent sul- 
ci, age, and dementia is not known. 


- Mean CT Numbers 


The mean CT numbers for the HTS, 
the whole slice 7, the prominent sulci, 
and the remaining tissue areas for 
each patient are listed in Tables 1 and 
a 

Mean CT Numbers of Healthy Tis- 
sue Samples.—Presenile Groups.—The 
mean CT number of the HTS for the 
four NCs was not significantly differ- 
ent from that observed with the two 
QD-— cases. Thus, for these six non- 
dementia patients, none had marked 
prominent sulci and all six had HTS 
mean CT numbers that ranged from 
41.2 to 48.5. The mean CT number of 
the HTS for the ten PD cases was not 
significantly different from that ob- 
served with the four QD+ eases, 
Thus, for the 14 patients with demen- 
tia, only ten had noticeable prominent 
sulci, but all 14 had low HTS mean CT 
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Healthy Tissue Sample, Mean CT No. 
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Fig 5.—Healthy tissue sample (HTS) mean computerized tomography (CT) numbers for 
each patient in the presenile age range: four normal control cases without prominent 
sulci, ten presenile dementia cases with prominent sulci, two questionable dementia 
minus dementia (depression) cases without prominent sulci, and four questionable 
dementia plus dementia cases without prominent sulci. Note, there was no overlap for 
HTS mean CT numbers between the nondementia and dementia cases (with or without 
prominent sulci). Age of each case is listed across bottom. 


numbers (29.3 to 40.2). Not only was 
there a significant difference 
(P < .001) between the HTS mean CT 
numbers of the dementia cases and 
the nondementia cases, but also there 
was no overlap—dementia, at or below 
40.2 and nondementia, at or above 
41.2. Each HTS mean CT number for 
these 20 presenile patients is plotted 
out in Fig 5, where the nonoverlap in 
the HTS CT numbers is shown graph- 
ically. 

The condition of case 31 QD— (de- 
pression), aged 60 years shown in Fig 
6, had been diagnosed in 1977 as hav- 
ing probable Alzheimer's disease with 
"some cortical atrophy on CT scan"; 
however, after improvement in men- 
tation in 1978, his condition was 
rediagnosed as "depressive." A mean 
HTS CT number of 43.8 on the CT 
scan in 1977 actually had a value that 
was within the nondementia range. 
Thus, this scan is shown as an example 
of where a normal range HTS CT 
number could be obtained on a slice 
that actually had prominent sulci 
present. Additional cases from other 
disease categories that illustrate nor- 
mal HTS CT numbers in the presence 
of prominent sulci are discussed brief- 
ly at the end of this article. 

Although the location of the HTS 
was always placed wherever the low- 
est sd could be obtained away from 
the bone and not over a sulcus, the CT 
number of the HTS for any individual 
subject did not stray excessively high- 
er or lower, into the "other" range, as 
long as the cursor was basically kept 





Questionable Dementia — Depression Case 
Age, 60 yr HTS 48 

Fig 6.—Computerized tomographic (CT) 
scan of questionable dementia minus 
dementia (depression. case 31 who had 
been given a misdiagnosis of having prob- 
able Alzheimer's disease in 1977; chart 
note stated:...some prominent sulci 
present on CT scan ... The diagnosis 
changed to depression, in 1978. Note, 
healthy tissue sample (HTS) mean CT 
number above 41 wes compatible with 
nondementia range in * 977. Illustrates that 
higher CT numbers may occur even in 
presence of some prominert sulci. 


away from the bone in the centrum 
semiovale of either the frontal or pari- 
etal region (right or eft). Note, across 
all 28 patients, presenile and senile, 
the sds within the E TSs ranged only 
1.0 to 9.4 (Tables 1 and 2). 

Senile Groups.—The mean CT num- 
ber for the HTSs for the seven SD 
patients with promirent sulci was not 
significantly different from the de- 
mentia patients im the presenile 
groups either with cr without promi- 
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E" p 
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"nent sulci. These mean CT numbers 


were significantly lower (P < .001) 
and did rot everlap with those of the 
nondementia presenile groups (NC 
ard QD— grams). 

The mean ^T numbers and ranges 
for the HTSs for the presenile and 
senile greups=are shewn graphically in 
Fig 7. The similarity in HTS CT num- 
bers between the presenile and senile 
dementia petients with prominent 
sulei, regardless of age range, is strik- 
ing. The correlation between age and 
HTS CT number fcr all 21 dementia 
cases with and witheut prominent sul- 
ci (14 presenile and seven senile) was 
—25 (not significant, N = 21). This 
would thas mdicate that within the 
dementia patients, the HTS mean CT 
number did rot decrease as a function 
of age. In fact, regardless of age, the 
rdationship »etween HTS CT num- 
bers and dementia seemed to be an 
al-or-nore paenomenon, eg, HTS CT 
numbers. of 49 or be ow were observed 
w th dementia cases and those of 41 or 
above with nondenentia cases. Pa- 
tients were aet studied, however, at 
ecntrolled times after onset of the 
disease, and this factor may introduce 
a signifiean’ correlation with CT 
numbers in fature studies. 

Mean CT Numbers of Remaining Tis- 
sue Arezs—Presenile Groups.—The 
mean CT number of the remaining 


tissue areas “periocs on printouts in . 


Fig 2) for the four NC cases was not 
siznificantly different from that ob- 
served with the two QD- cases. The 
remaining tissue mean CT number for 
the ten PD cases was not significantly 
different from that observed for the 
fcur QD+ cases. Thus, there was no 
significant difference between these 
two presenile dementia groups (with 
vs witheat orominent sulci) in the 
remaining tissue mean CT numbers. 
There was a sigrificant difference 
(P < .00 in these mean CT numbers 
between the 14 presenile dementia 
cases and the six rondementia cases 


(Fig 7). 


It should be noted that the mean CT - 


numbers of tae remaining tissue areas 
were always nigher than the mean CT 
numbers for 4TSs, eg, for the four NC 
cases, 61.5 (remaining tissue area) VS 
44,1 (HTS). This was to be expected, 
hewever, because the HTSs were 
always located away from bone, 
whereas the 4-pixel samples that con- 
tamed remaining tissue area were 
lceated beth next to bone (hence, high- 
er) as well as away from bone. 

Senile Groups.—The mean CT num- 
ber cf the remainirg tissue areas for 
the seven S2 cases was not signifi- 
cantly different from that observed 
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—Means and ranges observed with four presenile groups, ages 50 to 64 years, for 
mean computerized tomography (CT) numbers for healthy tissue sample, whole slice, 
sulci and remaining tissue areas. Note similarity in mean CT numbers between presenile 
dementia group with prominent sulci (D) and questionable dementia plus dementia 
group without prominent sulci (QD — dementia), throughout all four mean CT number 
measures. 


Fig 8.—Means and ranges observed with presenile and senile normal control groups 
without prominent sulci (NC) and presenile and senile dementia groups with prominent 
sulci (D) for mean computerized tomography (CT) numbers for healthy tissue sample, 
whole slice, sulci and remaining tissue areas. Although mean CT numbers were slightly 
lower for the senile dementia group with prominent sulci, than for the presenile dementia 
group with prominent sulci, there was no significant difference between the presenile 
and senile dementia groups (see text). 
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with the presenile dementia cases 
(Fig 8). The correlation between age 
and CT number of remaining tissue 
for all 21 dementia cases (with and 
without prominent sulci) was —.30 
(not significant, N = 21). 

The significant differences in re- 
maining tissue CT numbers between 
the dementia and nondementia cases 
may be compatible with results of a 
recent regional cerebral blood flow 
study (rCBF) done with 25 presenile 
and senile dementia cases. Although 
significantly diminished rCBF was 
found in both the presenile and senile 
dementia cases, no correlation was 
found between amount of rCBF and 
size of ventricles or amount of rCBF 
and size of prominent sulci. Therefore, 
the authors concluded that "the 
remaining abnormal cerebral tissue is 
(was) the most important factor pro- 
ducing rCBF reduction in dementia.” 
Future studies of remaining tissue CT 


numbers in dementia cases may corre- 


late with rCBF measures. 


ADDITIONAL CASE STUDIES 


Additional cases have been studied at 
this centrum semiovale slice level; however, 
because they are too few in number to 
consider as groups, each case is presented 
separately. 

Two patients with Huntington’s disease 
were studied. One, aged 50 years, had an 
HTS mean CT number of 44.0 (nondemen- 
tia range) and one, aged 61 years, had an 
HTS mean CT number of 31.3 (dementia 
range). The younger patient had no promi- 
nent sulci, but did show increased width at 
the septal-caudate line compatible with 
caudate nucleus degeneration. It would not 
be expected that low CT numbers would be 
observed at the high centrum semiovale 
slice level in the earlier stages of this 
“subcortical” dementia disease process. 
However, the older patient of these two did 
show marked prominent sulci and the low- 
er HTS CT number of 31.3 was perhaps 
more compatible with additional tissue 
degeneration in the later stages of the 
disease. This relationship between CT 
numbers and the course of Huntington’s 
disease would have to be investigated in 
many of the same patients over time to 
ascertain any possible relationship be- 
tween the CT numbers and extent of the 
disease. 

Two stroke patients with aphasia were 
also studied. Neither one had HTS CT 
numbers in the dementia range. One 
patient, aged 56 years, studied three 
months after a stroke, had no visible atro- 
phy on the scan and the HTS CT number 
was 43 on the side of the infarct, and 44 on 
the right side (each side ranged up to 48). 
The infarct did not extend up to the cen- 
trum semiovale slice level in either case. 
The second aphasic patient, aged 58 years, 
studied five months after stroke, did have 
prominent sulci present. The HTS CT num- 
ber on the left and right side was 42 (each 
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ranged up to 45). Neither patient with 
aphasia was demented, although the latter 
did have marked prominent sulci. Thus, 
this is another example of why it is impor- 
tant to examine the CT numbers of the 
remaining tissue, especially in the presence 
of prominent sulci, because results from 
this study indicate that the presence of 
prominent sulci is not always associated 
with low CT numbers. It is possible that in 
this case, the prominent sulci preceded the 
stroke, or that several months after the 
stroke, both cerebral hemispheres were 
repositioned during the cavitation process 
of the infarct, thus giving the illusion of 
cortical atrophy, although there had been 
no accompanying tissue degeneration at 
the centrum semiovale slice level. More 
patients with a stroke need to be studied to 
examine the relationship between presence 
of sulei and CT numbers at this level. 


COMMENT 


Previous studies have attempted to 
correlate visible cerebral atrophy on 
CT scans with presenile and senile 
dementia,*'* but results of these 
studies have shown that not all 
patients with dementia have visible 
cerebral atrophy and not all patients 
with visible cerebral atrophy have 
dementia. Studies of rCBF with pre- 
senile and senile dementia patients 
have found no correlation between the 
amount of diminished rCBF and size 
of ventricles or size of sulci.” One 
recent article was entirely devoted to 
the problem of overrelianee on CT 
scans (prominent sulci) and diagnosis 
of dementia.'* 

The results from our study of the 
mean CT numbers of the HTSs, whole 
slice 7, and remaining tissue have 
indieated that these mean CT num- 
bers were more effective in distin- 
guishing dementia cases from nonde- 
mentia cases than the presence of 
prominent sulci. The mean CT num- 
bers for these areas were significantly 
lower for the dementia groups than 
for the nondementia groups, regard- 
less of age or presence of prominent 
sulci. 

One interpretation of these find- 
ings, especially for the HTSs and 
remaining tissue areas, is that these 
lower CT numbers (closer to CSF) in 
the dementia cases may represent an 
on-going degenerative process within 
the gray and/or white matter at this 
centrum semiovale slice level. It has 
been shown in previous histological 
studies that there is an increased inci- 
dence of neurofibrillary tangles and 
senile plaques in the cortex of the 
aging brain, as well as in the cortex of 
presenile and senile dementia pa- 
tients.'*^" It is not known if presenile 
and senile dementia are the same dis- 
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ease process, however, several recent 
articles have suggested that Alzhei- 
mer’s disease is the same disease in 
the presenile and senile age groups.” 
The results from our study may be 
compatible with this theory, because 
although the senile dementia cases 
had slightly lower CT numbers fər the 
HTSs and remaining tissue areas, 
they were not significantly different 
from those of the presenile dementia 
cases. 

Brody (oral communication, Janu- 
ary 1979) has commented that when 
making cell counts in the normal 
aging brain," he was unable to stain 
myelin in the aged brain with Sudan 
black. It would not remain on the 
myelin and continued to slide off. It is 
possible that in the case of the four 
QD +, cases without prominent sulci, 
in our study the lower CT numbers 
reflected degeneration within the 
white matter that may precede the 
degeneration of cell bodies (cortical 
gray matter) and development of 
senile plaques and neurofibrillarv tan- 
gles. Hence, the low CT number cbser- 
vations in the white matter could pre- 
cede the development of prominent 
sulci in the cortex of dementia eases. 
The development of prominent sulci in 
nondementia cases could then be due 
to other mechanisms. 

It is not known at precisely what 
stage in the development of Alzhei- 
mer's disease the histological changes 
in the cortex are present, however, 
Robert Katzman, MD, has suggested 
(oral communication, March 1979) it is 
very early in the disease. He has 
recently observed a young presenile 
dementia case where CT scan was 
visually normal, and a brain biopsy 
specimen (right prefrontal area) 
showed multiple neurofibrillary tan- 
gles and senile plaques. Hence, the 
next step in investigating the poten- 
tial relationship between CT numbers 
and dementia would be to examine 
these numbers on patients with 


_dementia on whom cortical biopsies 


were done. More presenile and senile 
dementia cases need to be studied 
with neurologic, neuropsycholozical, 
and detailed CT scan analysis to 
examine these potential changes over 
time. 

We are currently in the process of 
replicating this study with presenile 
and senile normal control and demen- 
tia cases on the Ohio Nuclear Delta 
2010 CT scanner that replaced the 
Delta 50 CT scanner in 1978 a: the 
Boston VA Medical Center. Overlap- 
ping cuts are obtained above the ven- 
tricles to ensure optimum slice size in 
the centrum semiovale area (7,000 to 
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9550 pixels) W» would like to invite 
ether investigators who are using the 
Dexa 80 CT scanner to let us know if 
similar HTS meen CT numbers can be 
eb-ainec for dementia and nondemen- 
tia cases such as these. The MAP 
fumctiomen this zeznner can readily be 
used to cbtzir. the mean CT number of 
TTS3s, as saewr in Fig 1. Once the 
eer=rum semiovwale CT scan slice is 
imaged o1 the eathode ray tube view- 
er, t takes less than a minute to use 
this fvnctien t» obtain the mean 
CT number ane 3D for the tissue 
within the smal region of interest 
(approximately 15C pixels, away from 
boms, but nx or a sulcus) (see Fig 1 
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and 6). 

Because there is a great deal of 
variability from scanner to scanner, 
CT number levels for dementia vs 
nondementia ranges must be carefully 
examined for each scanner at each 
hospital. Results of our study should 
be considered preliminary, and addi- 
tional CT scan/dementia studies done 
on more scanners (especially those 
with shaped filter collimation) with 
more dementia cases (especially those 
in which cortical biopsy was per- 
formed) should be done to give more 
insight into the potential relationship 
between CT numbers and brain 
pathology. 
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Noninvasive Regional Cerebral Blood 
Flow Measurements in Dementia. 


Fumie Yamaguchi, MD; John S. Meyer, MD; Masahiro Yamamoto, MD; Fumihiko Sakai, MD; Terry Shaw, PhD 


® Regional cerebral blood flow mea- 
sured in patients with dementias (N = 60) 
using xenon Xe 133 inhalation was com- 
pared with measurements in healthy 
volunteers (N = 70). Volunteers were age- 
matched (N = 15); another group was 
younger. In normal aging, there is pro- 
gressive, diffuse reduction of weight and 
flow of gray matter (F,) but not of white 
matter. Therefore, age-matched control 
subjects are necessary in studies of 
dementia. In Alzheimer's disease (AD), F, 
shows bilateral and symmetrical reduc- 
tion. The F, reduction correlated with atro- 
phy estimated by computerized tomogra- 
phy, and duration and severity of 
dementia. In multi-infarct dementia (MID), 
bilateral hemispheric F, was patchily 
reduced. Cerebral vasodilator response to 
5% carbon dioxide inhalation was re- 
duced in patients with MID but was 
normal in patients with AD. Patients with 
Wernicke-Korsakoff's dementia showed 
normal values. Patients with dementia 
due to multiple sclerosis showed signifi- 
cant F, reduction compared with normal 
subjects. Standard behavioral activation 
in all patients with moderate to severe 
dementia failed to produce normal F, 
increases. 

(Arch Neurol 37:410-418, 1980) 
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Dementia is a serious health prob- 
lem in our aging population. 
Quantification as well as identifica- 
tion of the dementing process in 
terms of how it differs from normal 
aging is important for understanding 
pathogenesis and treatment of condi- 
tions causing dementia in the elder- 
ly. 
It has been known for many years 
that average cerebral blood flow 
(CBF) and metabolism are reduced in 
patients with dementia."* Measure- 
ments were compared with small 
groups of young volunteers or pa- 
tients without neurologic symptoms, 
but a suitable number of age-matched 
healthy volunteers were not available 
because of the invasiveness of the 
methods used. There is controversy 
whether or not the normal aging proc- 
ess decreases regional (r) CBF. Mea- 
surements of rCBF after intracarotid 
injection of xenon Xe 133 have been 
reported to show reductions of fast 
flow (F,) and weight of gray matter 
(W,), which were characteristic of 
various types of dementia.** Howev- 
er, these results were not compared 
with age-matched control subjects. 
The Xe 133 inhalation method, being 
noninvasive, allows age-matched 
volunteers to be examined and com- 
pared along with simultaneous mea- 
surement of both hemispheres and 
brainstem cerebellar regions that was 
not possible with the carotid injection 
method. 
Abnormalities of rCBF that charac- 


terize the common dementias affect- 
ing the elderly??* remain controver- 
sial. The commonest dementias are 
Alzheimer's disease (AD), multi- 
infaret dementia (MID), or both 
together. Some claim that rCBF is 
reduced in MID but not in AD’; others 
claim the opposite.' The remainder do 
not separate MID from AD, but 
emphasize frontal, temporal, and pari- 
etal reductions of flow usually mea- 
sured from the left or dominant hemi- 
sphere in both "presenile" and "se- 
nile" dementia.** It is now generally 
agreed that AD is the same process 
whether it occurs in the "presenile" 
years before age 65 or after, but 
should be identifiably different from 
MID.* 

It is apparent from review of the 
literature dealing with CBF measure- 
ments in normal aging and dementia 
that the following questions should be 
investigated. Is there direct correla- 
tion between rCBF reduction and se- 
verity of dementia? Is the rCBF of the 
dominant hemisphere for speech more 
reduced in AD or MID, or are both 
hemispheres equally reduced? Does 
computerized tomographic (CT) evi- 
dence of cerebral atrophy correlate 
with rCBF reduction? Do patients 
with MID secondary to cerebral 
atherosclerosis show decreased cere- 
bral vasodilator response to testing by 
inhalation of 5% carbon dioxide in air 
compared with patients with AD? Do 
previously reported decreases in F, 
and W, in dementia differ from 


Cerebral Blood Flow in Dementia— Yamaguchi et al 


Mear Age, Mean End-Tidal Partial Pressure of CO. (PECO.), and 
Mean Arterial Blood Pressure (MABP) in Dementias 


Mild Dementia Moderate-Severe Dementia 
Alzheimer's Disease 


Total 


3 
68 
38.1 
91 


Multi-infarct Dementia 


10 
62 
35.7 
99 


Alzheimer's Disease Plus Multi-infarct Dementia 


3 
63 
34.3 
93 


6 
72 
34.0 

108 


Multiple Cerebral Infarctions With Dementia Not Due to Atherosclerosis (Moya-Moya, 
Disease, Age 19; and Fibromuscular Dysplasia, Age 67) 


D. of cases 


^3e. yr 
==CG, mm Hg 


Creutzfeldt-Jakob Disease 


Wernicke-Korsakoff Dementia 


Ischemic-Anoxic Encephalopathy 


Multiple Sclerosis With Dementia 


expected reijuctiors attributable to 
progressive mewronal loss and hemi- 
spheric atraphy reported in normal 
aginz?"' Dc patients with dementia 
shew the same „CBF increases during 
behawioral aetivation that are seen in 
age matched normal volunteers? 

V^» presert new data that attempt 
te answer these cuestions as they 
appr to AD MID, and to dementias 
occurring in chronic multiple sclerosis 
(MS) "° Wernicke-Korsakoff’s disease 
(WED), "=  reutzfeld-Jakob disease 
(CJD, and residual encephalopathy 
fellewing tersporary cardiopulmonary 
arrest. | 

Sarce Olesen demonstrated focal 
inereases in rCBF of the sensory- 
motor cortex resulting from repetitive 
hand movem=nt."' the effects of many 
forms ot bra n work have been tested 
bs =ria! CHEF measurements." De- 
cres=s ef "CBF (“steal”) or abnormal 
patterns o rCBF have been reported 
durre behawera! activation tasks in 
patients with focal brain disease, 
dem=ntia, anc schizophrenia'** using 
cardd mjection of xenon Xe 133, and 
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later, during the performance of 
simpler tasks, using the noninvasive 
Xe 133 inhalation method." 

The Xe 133 inhalation method with 
16 probes mounted in a helmet is well 
suited for studies in elderly volunteers 
or demented patients. It does not 
cause discomfort, and rCBF of both 
hemispheres is measured simulta- 
neously with brainstem-cerebellar re- 
gions.'^*'** Comparison of rCBF dur- 
ing different behavioral or activation 
states is readily achieved. Patterns of 
rCBF in the steady state, during tests 
of cerebrovascular responsiveness to 
5% CO, inhalation and during stan- 
dard behavioral activation tests are 
reported for demented patients and 
age-matched healthy volunteers. 


METHODS 
Informed Consent 


The protocol and the consent form 
signed by all participants in this project (or 


their next of kin) was approved by the 


Institutional Review Boards for Human 
Research of Baylor College of Medicine, 
the Houston Veterans Administration 


of. 


= ` m ed $ | y 
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Hospital Medical Center, and the Method- 
ist Hospital. 


Subjects 


Sixty patients with different types of 
organic dementia underwent rCBF mea- 
surements. Results were compared with 


groups of normal, healthy volunteers-one 


a younger group (N = 55, aged 26 + 3 


years) and a second greup of comparable. A 


age (N = 15, aged 57 + 5 years). The dis- 
tribution of clinical cases and normal con- 
trol subjects is given in the Table. 

The rCBF measurements were made 
after the diagnosis of AD (N = 11; mean 
age, 64 + 8 years) was established. This 
was based on progressive course of memo- 
ry loss, disorientation, impaired judgment 
and confusion, the absence of history of 
stroke, transient cerebral ischemic attacks, 
or risk factors for athercthrombotic stroke 
(hypertension, diabetes mellitus, and/or 
hyperlipidemia). In all but three, diffuse 
cerebral atrophy was demonstrated by CT 
scans; the three exceptions were mild cases 
in which the CT scan findings were 
reported to be normal (Fig 1). The EEG 
and blood chemistry results in all, and 
cerebral arteriograms, neuropsychologic 
testing, and CSF examination results were 
considered to be consistent with a diagno- 
sis of AD. 

All patients with MID had a history of 
recurrent attacks of cerebral ischemia 
associated with evidence of generalized or 
cerebral atherosclerosis. There were focal 
neurologic signs on examination, a history 
of focal neurologic symptoms, one or more 
risk factors for atherothrombotic stroke, 
step-wise neurologic deterioration, confir- 
mation of multisegmental cerebral ather- 
osclerosis in the majority of cases by arte- 


riogram and by CT sean. which, with few - 


exceptions, showed focal or asymmetrical 
atrophy or cystic infarction. Laboratory 
findings were considerec consistent with 
the diagnosis, including focal EEG abnor- 
malities, blood chemistry results confirm- 
ing the presence of risk factors, and normal 
spinal fluid findings. There were also two 
patients with dementia secondary to multi- 
ple infarcts not due to atherosclerosis. One 
had Moya-Moya disease due to cerebral 
arteritis and the other had fibromuscular 
dysplasia of the carotid and renal arte- 
ries. 

Using these criteria, nine patients (mean 
age 69 + 11 years) were classified before 


rCBF measurements as suffering from - 


dementia due to both causes, ie, combined 
AD plus MID (AD + MID) since they ful- 
filled criteria for admission into both 
groups. As far as possible, the same classi- 
fication of Tomlinson et al" was used 
based on clinical and autopsy data, in which 
some cases showed pathclogic changes in 
the brain due to both multiple infarction 
and AD." In such eases, the dementia may 
be attributed both clinieally and neuro- 
pathologically to both diseases." "' 

In 15 patients with dementia (AD, 
N = 5; MID, N = 6; AD + MID, N = 2; 
Moya-Moya disease, N = 1; fibromuscular 
dysplasia, N = 1), cerebrevascular CO, re- 
sponsiveness was examined by means of 
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Fig 1.—Mean hemispheric fast flow of gray matter (F,) values in 
Alzheimer's disease or Alzheimer's disease and multi-infarct 
dementia correlated with computerized tomographic (CT) evi- 


dence of cerebral atrophy. 


inhalation of a mixture of 5% CO, in air 
during the second measurement. In all 
cases of dementia, two measurements of 
rCBF were made, one in the resting state 
and the second during standard behavioral 
activation, unless they failed to cooperate. 
In two patients with CJD, (mean age, 60 
years) there was a rapidly dementing 
course with myoclonic jerks, extrapyrami- 
dal signs, seizures, and typical spongiform 
encephalopathy with astrocytic prolifer- 
ation demonstrated by cerebral biopsy. 
One had recurrent myoclonic seizures dur- 
ing the rCBF measurements. There were 
two patients with mild to moderate loss of 
recent memory due to WKD (mean age, 61 
years), secondary to severe alcoholism and 
malnutrition, with improvement after 
thiamine treatment. One of them had 
showed acute signs of Wernicke's encepha- 
lopathy, but at the time of the study was 
alert. 

There were two patients with dementia 
secondary to ischemic-anoxic encephalopa- 
thy (mean age, 48 years). Both gave a 
history of being resuscitated after cardio- 
pulmonary arrest some months before the 
rCBF measurements. Motor function, vi- 
sion, and speech recovered, but dementia 
persisted. In six, dementia was secondary 
to MS (mean age, 39 + 13 years). The 
history, neurologic findings, and CT and 
CSF findings were considered diagnostic 
of MS in all cases. All patients were right- 
handed, except one (witn AD). 

Mental functions were evaluated in 
those that could cooperate by the Wechsler 
Adult Intelligence Scale (WAIS) and a 
standard neuropsychologie test battery.**”° 
Patients with severe conditions, unable to 
cooperate with prolonged testing, were 
given an abbreviated bedside version of 
the WAIS test. 

Standard multiple behavioral activation 
testing” was carried out during the second 
CBF measurement in 27 of the demented 
patients (AD, N=8; MID, N=7; 
AD + MID, N = 4, CJD, N = 2; Korsa- 
koff’s psychosis, N = 2; ischemic-anoxic 
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Fig 2.—Comparison of mean hemispheric fast flow of gray matter 
(F,) values in patients with dementia compared with age-matched 
normal volunteers. AD indicates Alzheimer's disease; MID, multi- 


infarct dementia; NS, not significant. 


encephalopathy, N = 2; MS, N = 1). Run 1 
was made in quiet darkness, without sleep, 
as shown by EEG monitoring. Run 2 was 
made with the lights on, the eyes open 
during counting, and while listening to a 
standard musical tape. It was apparent in 
every case that the patient was attempting 
to cooperate, as judged by the lips moving 
in an attempt to count. The test included 
audiovisual stimulation, calculation, and 
motor and sensory speech. Some patients 
had difficulty comprehending the nature 
of the behavioral activation test. However, 
these patients were encouraged by the 
laboratory personnel to carry out the proce- 
dures, and some attempt to participate in 
the test was confirmed. Most patients 
accomplished the simple instructions satis- 
factorily, and these that did not were sub- 
mitted to multiple auditory and visual 
stimulation not present in the first run. 

The effect of 5% CO, inhalation was 
examined in 13 patients with AD, MID, or 
AD + MID, and CO, responsiveness was 
expressed as AF,(%)/A end-tidal partial 
pressure for carbon dioxide (PECO,). Car- 
bon dioxide responsiveness was also tested 
in the two patients with Moya-Moya dis- 
ease and fibromuscular dysplasia. The 5% 
CO, was administered from a polyethylene 
bag attached to the air-intake of the face 
mask. Resulting elevation of PECO, was 
maintained constant throughout the mea- 
surement. 

All rCBF measurements were made by 
the Xe 133 inhalation method using our 
modifications of the two-compartmental 
analysis model of Obrist et 21.792257? In 
brief, Xe gas is mixed with room air (5 to 
7 mCi/L) and is inhaled for one minute 
through a close-fitting face mask. The 
clearance of '"Xe from the head and end- 
tidal air are recorded throughout the ensu- 
ing ten minutes by means of a minicom- 
puter. Sixteen collimated, thallium-acti- 
vated, sodium iodide crystal scintillation 
detectors are mounted over both hemi- 
spheres, including the frontal, precentral, 
sylvian-opercular, parietal, posterior tem- 


poral, occipital, and inferior temporal 
regions as well as brain stem-cere»ellar 
regions. The output from each detector is 
led to diseriminators with the window 
adjusted to accept pure y activity (pulses 
between 67.5 and 94.5 keV). The arterial 
concentration of Xe 133, estimated indi- 
rectly by means of the end-tidal Xe 133 
activity, is used to correct for recircu ation 
of Xe 133. Each head eurve was deconvo- 
luted as a two-compartmental model in 
which the faster-clearing compartment 
(F,) is considered to represent primarily 
gray matter flow and the slower clearance 
primarily white matter flow (F.). 

End-tidal partial pressures for carbon 
dioxide, oxygen (PEO,), and Xe 133 were 
recorded from the face mask during the 
study along with the EEG, blood pressure, 
pulse rate, and skin temperature. 


Data Analysis 


All results were analyzed by the two- 
tailed Student's t test, paired t test, or 
Wilcoxon matched pair test and were not 
considered significant unless they reached 
a level of confidence exceeding 95%. 


RESULTS 
Comparison of rCBF Values 
in Dementia With Age-Matched 
Control Subjects 


In none of the demented patients 
was F, significantly reduced com- 
pared with normal young control sub- 
jects. The F, values for demented 


patients were compared first with. 


age-matched normal volunteers (aged 
57 + 5 years) to control for effects of 
normal aging. Age-matched control 
subjects had mean hemispheric F, val- 
ues of 73.8 + 6.8 mL/100 g brain/min. 
Patients with AD alone showed sig- 
nifieant reduction of mean bihemi- 
spheric F, values, which were 
67.2+9.0 mL/100 g  brain/min 
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(P< #5) Patients with AD + MID 
showed more marked reduction of 
bibemispheric F, values, which were 
618 -- 9.) mL/100 g  brain/min 
(P< #% There was no significant 
reduction of mean F, values in 
patients with MID (70.7 + 7.9 mL/100 
2 bran/min) compared with age- 
matched control subjects. Probably 
this may be due to technical limita- 
tions œ resolution of the method, such 
as "look-through," to be discussed 
later, but it should be borne in mind 
that in ten out of 13 cases of MID the 
degree of dementia was mild (Fig 2). 


Cerrelation of rCBF Values 
With Severity of Dementia 


The «exerity of dementia correlated 
directly with the mean reduction of 
bihemispherie F, values. In AD, F, 
valmes n patients with mild dementia 
were sgnificantly higher (77.9 + 2.4 
mL/10® = brain/min) than those with 
moderate te severe dementia. Similar- 
ly, sigmiticantly aigher values for 
bihemispherie F, were found among 
eases with mild cementia in mixed 


åD + MED (701 — 7.3 mL/100 g. 


brain/min) eempared with those with 
moderate to severe dementia 
(57.5 + 6.7 mL/100 g brain/min). This 
did not held true fcr MID (Fig 3). This 
may be cue to the small number of 
MID patients witi severe dementia 
and the technical imitations already 
mentioned. 

Im al groups w th mild dementia, 
there was no significant difference 
for bihemispheric *, values compared 
with age-matched healthy control sub- 
jects, although, of zourse, there was a 
reduction when compared with young 
healthy normal subjeets. 


Temporal Profile of rCBF 
Reductien in the Dementias 


Ir. patients with AD, mean bihemi- 
spheric F, values showed a progres- 
sive deerease correlating directly with 
the duration o^ the dementia 
(r = 0.86, P< .01; Fig 4). No such 
correlation was found in MID, in keep- 
ing wit3i the episodic natural history 
of MID-w thout a steadily progressive 
ceurse. 


Fegional Patterns of rCBF 
Reduction in te Dementias 


In patients wita AD, significant 
regiona reduction in F, values were 
feund in the left frontal region, along 
with diffuse bilateral hemispheric 
reductien, compared with age- 
matehed control subjects. In MID, 
there are no regions showing consis- 
tent regional F, reduction, as patchy 
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Fig 3.—Mean hemispheric fast flow of gray matter (F,) values correlated with severity of 
dementia. AD indicates Alzheimer's disease; MID, multi-infarct dementia; NS, not 


significant. 
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Fig 4.—Mean hemispheric fast flow of gray matter (F,) values correlated with duration of 
symptoms in patients with Alzheimer’s disease. 


regional reductions varied from case 
to case, often with a bordering zone of 
relative hyperemia. In patients with 
AD + MID, significant regional re- 
ductions were found in the left pre- 
central, left posterior temporal, right 
parietal, right occipital, and right 
inferior temporal regions (Fig 5). The 
interregional coefficient of variation 
(VC, or variability of F, values from 
one region to another) was deter- 
mined. There were no significant dif- 
ferences in the VC between age- 
matched normal volunteers (VC + 
SD, 13.4% + 4.3%) and patients with 
AD (16.5% + 4.2%). However, signifi- 
cant differences in VC were found 
when MID cases were compared with 
AD (+21.4% + 5.8%), confirming the 
patchy distribution of regional F, 
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reduction and bordering hyperemic 
zones in MID. 


Interhemispheric 
Differences in rCBF Values 


There was no significant difference 
between left and right mean hemi- 
spheric F, values in each of the three 
major groups. Therefore, dementia is 
a bilateral hemispheric disorder, and 
is not selective for the speech-domi- 
nant hemisphere, as postulated by 
some.' When differences between 
homologous regions of both hemi- 
spheres were calculated, only the left 
posterior temporal region in the group 
of patients with AD + MID showed 
significant reduction compared with 
the right posterior temporal region. 
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3 Fig 5.—Percentage difference of regional fast flow cf gray matter 
; values in patients with Alzheimer’s disease (top left, N = 11), 
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Fig 6.—Percentage difference of regional fast flow of gray matter 
| values in patients with Alzheimer's disease (top left, N = 11), 
— M multi-infarct dementia (top right, N = 13), and Alzheimer's dis- 
7 ease plus multi-infarct dementia (bottom, N — 9) compared with 
» J.. young normal volunteers (N = 55). 
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Fig 7.—Percentage reduction of regional fast flow of gray matter values (left) and gray matter 
weight values (right) in age-matched normal volunteers (older than 50 years; mean age, 57; 


= 15) compared with normal young volunteers (younger than 30 years; mean age, 26; 


N = 55). 


Tae speech-areas of the left or speech- 
deminart aemisphere are not more 
severely involved than the right in the 
three most common forms of demen- 
tia. 


rCBF Values in Dementia 
Comparec With Young 
Healthy Control Subjects 


Patierts with dementia have been 
campared with yeung individuals un- 
dergoing asteriography for other neu- 
rologic disorders rather than with 
age-matehed healthy control sub- 
jests.-- The regional F, values in the 
present sertes of patients with demen- 
tie were compared with those mea- 
sured in a group of young healthy 
volunteers N = 55, mean age 26 + 3 
years). Compared with the young 
healthy normal subjects, all regional 
F, values m AD were significantly 
reduced exeept in the brainstem-cere- 
bellar region. Maximal reductions 
were im the frortal, temporal, and 
oceipital regions bilaterally and in the 
right parietal and sylvian-opercular 
regions, essentially confirming results 
of earlier reports using the carotid 
injection method.” 

in MID, there was also diffuse 
3emispherie reduetion of F, values 
eemparec with young normal subjects, 
wich maximal reduction in both occipi- 
zal left rontal, left temporal, right 
oreeentral, and right sylvian-opercu- 
ar regions. In AD + MID compared 
with young healthy control subjects, 
there was severe reduction of mean 
aemispheric F, values bilaterally, 
maximal in both parietal, temporal, 
and occipita. regions as well as the left 
precentral and right sylvian-opercular 
regions (Fig 6). 
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Effects of Normal 
Aging on rCBF Values 


The effect of normal aging on 
regional F, values was analyzed by 
comparing the young group of healthy 
volunteers, aged 26 + 3, with the old- 
er group, 57 + 5 years. There is a 
diffuse and significant reduction in 
bihemispheric F, values with advanc- 
ing age excluding the brainstem-cere- 
bellar regions and F, values." The 
weight of the faster-clearing compart- 
ment or W, was also significantly 
reduced in normal aging. However, 
the reduetion of W, in the elderly 
patients with dementia was not sig- 
nificantly greater than in age- 
matched volunteers. This suggests 
that AD is primarily a metabolic dis- 
order of neurones reducing gray mat- 
ter flow, rather than due to an exces- 
sive neuronal loss of aging with sec- 
ondary reduction of F, (Fig 7). 


Correlation of rCBF With Cerebral 
Atrophy Estimated by CT Scans 


Mean hemispheric F, values in 
patients with AD or AD + MID were 
more reduced in cases with marked 
cerebral atrophy determined by CT 
scan compared with those with mild or 
no atrophy (Fig 1). One patient with 
AD who had no cerebral atrophy seen 
on CT sean showed significantly 
reduced mean hemispherie F, values. 


rCBF Values in Other Dementias 


Of the two patients with CJD, one 
showed significant reduction of mean 
hemispheric F, values (53.8 mL/100 g 
brain/min). The other case was 
recorded during generalized seizures, 
which resulted in marked increases in 
F, (120.0 mL/100 g brain/min). 


Neither patient with WKD showed 
significant reduction of mean hemi- 
spheric F, values (case 1, 95.2 mL/100 


g brain/min; case 2, 69.8 mL/100 g A 


thalamic, fornix, and hippocampal 


brain/min). Both patients had mild 
dementia with isolated impairment of 
recent memory presumed to be due to 
localized impairmen- of the mamillo- 


systems. 

Significant reduct.ons of F, values 
were seen in dementia due to MS. In 
several, multiple white matter lesions 
were confirmed by CT scanning. The 
F, values were reduced compared with 
age-matched normal volunteers or 
with nondemented patients with MS. 

Dementia secondary to ischemic 
and anoxie encephalepathy secondary 
to temporary cardiopulmonary arrest 
in two patients without evidence of 
brainstem damage showed significant 
reduction in mean bihemispheric F, 
values. The brainstem-cerebellar val- 
ues were normal. 


Testing Cerebral Vasodilator 
Response to 596 CO, 


Cerebral vasomotor responsiveness 
during 5% CO, inhalation was tested 
in representative patients selected 
from the AD and vascu ar dementias 
as follows: AD, N = 5; atherosclerotic 
MID, N=6; AD + atherosclerotic 
MID, N = 2; vascular dementia not 
due to atherosclerosis, N = 2 (Fig 8). 
During CO, inhalation, mean arterial 
blood pressure increased by 9 mm Hg. 
Cases in which blood pressure in- 
creased more than 25 mm were dis- 
carded as invalid. As summarized in 
Fig 8, there was a statistically signifi- 
cant decrease of cerebral vasomotor 
CO. responsiveness in patients with 
MID (AF,(%)/APECO., 1.51 + 1.0) 
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Fig 8.—Carbon dioxide responsiveness in patients with Alzheimer’s disease (AD) and/or 
multi-infarct dementia (MID) compared with normal volunteers and other patients with 
different vascular dementias. APECO, indicates end-tidal partial pressure of carbon 


dioxide; F,, fast flow of gray matter. 
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with age-matched normal volunteers 
(3.5 + 0.9. In patients with beth 
AD + MID, the index values for CO, 
responsiveness were also reduced. The 
two cases of vascular dementia with- 
out cerebral arteriosclerosis showed 
normal CO, responsiveness. 

The relatively excessive cerebral 
vasomotor responsiveness to CO, in 
patients with AD is attributed to the 
comparatively low F, values in che 
steady state presumably due to 
reduced glucose oxidative metabolism 
of cortical neurones and reduced corti- 
cal CO, production.'^?'** Testing: va- 
sodilator response to hypercapnia ap- 
pears to be a useful diagnostic test for 
separating atherosclerotic MID from 
AD. 

Behavioral activation tested in all 
types of severe dementia failed to 
produce significant increases in any 
rCBF regions examined (Fig 9). In 
contrast, standard behavioral activa- 
tion in age-matched normal volun- 
teers resulted in significant mean 
bihemispheric and brainstem-cerebel- 
lar F, increases of 12.5%.*° Only two 
patients (one with mild MID and 
another with mild KorsskoT's psycho- 
sis) showed significant bihemispheric 


N-1 
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Fig 9.—Regional changes in fast flow of gray matter during 
standard behavioral activation compared with values at rest in 
patients with Alzheimer's disease (top left, N = 8, aged 67 + 9 
years), with multi-infarct dementia (top right, N — 7, aged 
64 + 11 years), and with Alzheimer's disease plus multi-infarct 
dementia (bottom, N = 4, aged 62 + 13 years). MABP indicates 
mean arterial blood pressure; PECO,, end-tidal partial pressure of 
carbon dioxide. 
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mereas-s cempared with the steady 
state. 


COMMENT 


The controversy in the literature 
ceonrermmg “CBF abnormalities in AD 
and MB) and of rCBF changes during 
rormal aging *771619.20:24-26 may be 
attmbused to a lack of suitable num- 
bers of bota cases of dementia and 
age-matehee normal volunteers, be- 
cause cf the invasive methods used. 
Hence, effects of normal aging on 
rCEF were not taken into account 
v hen censidering the pathogenesis of 
menfa" Another reason has been a 
failure to separate, on clinical 
grounds. patients with AD from those 
with MID according to clinical criteria 
sagrested by Hach:nski et al, as well 
as the patho ogic er teria of Tomlinson 
€ a" anc more recently, the avail- 
ability ef CT scanring. Hachinski et 
a reported that rCBF measured by 
caratid mjecion of xenon Xe 133 was 
normal nthe “primary degenerative” 
dementias o the Alzheimer type, but 
was low m the MID group.’ Results of 
the 5re-ent study ere more in agree- 
ment with Smard et al‘ and Ingvar et 
a,” whe reperted taat measurements 
of rCBF of tae left hemisphere by the 
carecid Belus technique in patients 
with AD are lower than in those with 
vasealardementia. The use of bilater- 
a. measurements in the present study 
shows that the reduetion involves both 
hemispheres equally. 

In the present series of MID cases, 
the degree of dementia was less 
severe tuan m the »atients with AD, 
wait may zecount for the fact that 
only a patch abnormality of F, was 
seen. Hewever, external counting of 
X» 133 does rot recognize or underes- 
timaces zones of zero or low flow, since 
the clecrancee of bordering zones 
obscures them, due to the “look- 
throngh” phenomenon and lack of 
resolutior associated with Compton 
scatter.*-* Ir the present large series 
of patierts wth AD, the rCBF reduc- 
tien is Ziffuse, bihemispheric, sym- 
metr-cal. and correlates well with the 
duration and severity of the dementia. 
In contrast, mn the present series of 
patients with MID, where the degree 
of dementia was less severe than in 
prevbusly resorted series; the re- 
duction eë CEF was patchy, bilateral, 
and did not correlate with the severity 
or duratim o. dementia. 

Present data indicate that in the 
early stazes ef some cases of AD, F, 
vaues may not be significantly 
reduced «ompared with age-matched 
normal v3iunseers. Thereafter, as the 
disease pregresses, the reduction of 
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regional F, measurements correlates 
well with the progressive diffuse cor- 
tical impairment as judged by clinical 
symptoms, CT changes, and the neu- 
ropathologie changes reported in the 
literature. 

Tomlinson et al reported from clini- 
cal and neuropathologie observations 
that in MID, even if the total quantity 
of destroyed tissue was not gross, 
dementia might appear when particu- 
larly important parts of the brain 
were destroyed. It is concluded that 
dementia associated with vascular dis- 
ease requires bilateral patchy lesions 
located in strategic distributions af- 
fecting higher cortical function,” 


most commonly in the middle cerebral 


artery distribution (temporal, parie- 
tal, and posterior frontal regions) and 
that overall reduction of hemispheric 
blood flow correlates poorly with the 
severity of the dementia. 

Although there was diffuse reduc- 
tion of W, values in elderly patients 
with dementia compared with young 
healthy normal volunteers," there was 
no significant reduction of W, values 
compared with age-matched normal 
volunteers. The progressive reduction 
of W, with normal aging is attributed 
to diffuse hemispheric cortical loss of 
neurones occurring in normal aged 
populations at necropsy and recogniz- 
able as ventricular enlargement and 
cortical atrophy by CT studies." 

The rCBF measurements reported 
herein support the view that AD is a 
different process than the progressive 
neuronal atrophy associated with nor- 
mal aging, although the two tend to 
augment each other. In AD, hemi- 
spheric blood flow to the cortex 
decreases before cortical atrophy is 
measurable as judged by W, values or 
CT scans, suggesting that a biochemi- 
cal or metabolic disorder of neurones 
and/or synaptic function precedes 
neuronal loss and that the process is 
independent of vascular disease, since 
blood flow can be restored temporarily 
to normal levels by 5% CO, inhala- 
tion.^^?9-*9 

The view that rCBF values in the 
dominant hemisphere for speech are 
reduced to a greater extent than those 
of the nondominant hemisphere in 
dementia has not been confirmed. 
Hemispheric F, values were reduced 
symmetrically in both hemispheres in 
patients with all types of moderate to 
severe dementia, suggesting that the 
right hemisphere as well as the left in 
right-handed individuals plays a part 
in the reduction of higher cortical 
function leading to dementia.” 

It should be noted that there is some 
overlap in F, values when mild demen- 


tia is present in elderly patients and 
they are compared with age-matched 
normal control subjeets. Cerebral 
atrophy by CT scan is present in both. 
We suspect that the "benign forget- 
fulness of old age”* may account for 
this overlap, in which the atrophy of 
normal aging produces some mild 
impairment of cortical function. 

The cerebral vasoeonstrietive re- 
sponsiveness to hypocapnia has been 


reported to be norma. in the "prese- 


nile" and “senile dementias” accord- 
ing to the reports of Simard et al‘ and 
Hachinski et al>" although in cases 
of vascular dementia or MID the vaso- 
constrietive responsiveness to hypo- 
capnia was reduced. It has been 
reported from this laboratory that the 
cerebral vasoconstrictive response to 
hyperventilation is decreased with 
normal aging." Testing the cerebral 
vasodilator responsiveness to 5% CO, 
inhalation is a more satisfactory test, 
since the cooperation of the patient is 
not required. This test confirmed that 
in MID due to cerebral atherosclerosis 
the vasodilator response is re- 
duced.**** By contrast, the vasodilator 
responsiveness in AD is normal or 
excessive, presumably because the 
metabolic capacity of the cortical neu- 
rones to generate CO, is reduced. As 
shown in Fig 8, this should be useful in 
separating AD from MID. | 

The diffuse cortical and subcortical 
lesions of white matter in longstand- 
ing MS may produce dementia’ * 
resulting from disconnection syn- 
dromes associated with interruption 
of interhemispherie and intrahemi- 
spheric connections.'* This results in 
reduced F, in demented patients with 
MS who have an inabi'ity to increase 
this flow during attempts at behavior- 
al activation. 

The failure of cortical F, responses 
during behavioral activation in de- 
mentia is of interest. Ingvar’ first 
reported that during problem- solving 
in "presenile dementia,” rCBF activa- 
tion patterns were less evident than in 
nondemented subjects. Some de- 
mented individuals showed regional 
reductions of flow instead of the 
expected increases. These reductions 
have been attributed by others to 
shunting of rCBF or (“steal”) to a 
association cortex during mental ac- 
tivity.^ In the present group of 
patients with AD, no significant 
increases in rCBF were seen to accom- 
pany the regional rCBF reductions 
during behavioral activation, so that a 
steal phenomenon cannot be invoked 
as their cause. It should be noted in 
Fig 9 that the brainstem-cerebellar 
regions (like the hemispheric regions) 
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also failed to show any F, increase 
during standard tests of behavioral 
activation. This may be taken to indi- 
cate that the reticular activating sys- 
tem fails to become activated in 
demented subjects during behavioral 
activation as predictably occurs in 
healthy age-matched normal control 
subjects." Thus, part of the failure of 
hemispheric F, increases during stan- 
dard behavioral activation testing 
may be due to a loss or diminution of a 
general arousal response in demented 
aged people.^'' In addition, discon- 
nection syndromes, exemplified by 
demented, MS patients, appears to 
contribute to the failure of rCBF 
response during behavioral activa- 
tion. 


This study was supported by Public Health 
Service grant NS09287. 
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Epileptic Aphasia 





First Üaset of Prolonged Monosymptomatic Status Epilepticus in Adults 


Anis Rasy MID; Morris A. Osborn, MD; Boris A. Vern, MD, PhD; Gaetano F. Molinari, MD 


* Epiteptic aphasia in adults is a rarely 
described swndrome. Its occurrence in 
individusis without a clear-cut history of 
seizures raises diagnostic difficulties with 
impertam therapeutic implications. Two 
such are reported in which the 
ciamnos-s wes confirmed by EEG with a 
cramatic therspeutic response to anticon- 
wulsant medication. The EEG criteria lead- 
ing © detection of the epileptic nature of 
the synerome are detailed. Maintaining a 
Pigh indez ef suspicion in cases with 
flucwatitg symptoms remains crucial for 
early diagnosis and management, espe- 
cially in terms of differentiating epileptic 
aphasiatrem transient ischemic phenom- 
ena. 

(Arch Neural 37:419-422, 1980) 
| A asi& o- dyspaasia is known to 

occur ir epileptic ictus or in the 
posticta. state." This offers an addi- 
tional parameter ir the study of apha- 
sia as it relases to cortical localization, 
but is general not a diagnostic 
cilemm=. In most cases previously 
cescribed. the patients have been epi- 
leptes wite documented seizures. 
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However, when there is no past histo- 
ry of seizures, and when dysphasia is 
the only ietal manifestation, the diag- 
nosis can be difficult. 

In describing two patients seen 
within the past two years who did not 
have a history of seizures, we hope to 
bring into focus a syndrome that may 
be more common than is generally 
suspected. To our knowledge, this is 
the first description of older individu- 
als with a prolonged epileptie state 
with dysphasia as its only obvious 
manifestation. 


REPORT OF CASES 


Case 1.—A 67-year-old left-handed wom- 
an was admitted to the hospital because of 
the recent onset of confusion and inability 
to recall the names of common objects. An 
active and highly successful civil servant, 
she lived alone and was not known to have 
a history of psychiatric illnesses. She suf- 
fered from moderate hypertension con- 
trolled by a thiazide diuretic for the past 
two years, and had a fracture of the left 
radius sustained accidentally the preceding 
month. One week prior to admission, chills 
developed and the patient felt feverish. 
Three days prior to admission, she com- 
plained of intense headache. On the day of 
admission she was found by a friend in 
front of her television set, with the volume 
turned very high, and seemingly unable to 
understand what was being broadcast. 
While looking for food in her refrigerator, 
she was unable to recall the names of the 
items she was seeking. She did not exhibit 
any automatic behavior and, apart from a 
slight sluggishness and the language diffi- 
culties, behaved appropriately. She was not 
confused as to her friend’s identity or the 


surroundings at home or at her physician’s 
office. 


Psychiatric evaluation performed in the | 


emergency room suggested organic mental 
changes, and the patient was admitted to 


the neurology ward. Physical examination _ 


on admission revealed a blood pressure of 
150/90 mm Hg, with a regular pulse, and a 
systolic ejection cardiac murmur; she had a 
cast on the left forearm and wrist. In 
addition to the abnormal mental state, 
neurological examination revealed a brisk 
jaw jerk, a positive snout reflex, and posi- 
tive glabellar (Myerson's sign) and pal- 
momental signs; otherwise results from the 
examination were normal. The following 


diagnostic studies were performed, with | E. 
normal results: complete blood cell count 


(CBC), serum chemistry, tests of thyroid 
funetions, and two lupus erythematosus 
preparations. Computerized tomography 
(CT) of the brain showed evidence of corti- 
cal atrophy. No discrete lesions were seen. 
Cerebrospinal fluid examination results 
revealed a protein concentration of 90 mg/ 
dL (normal, 45 mg/dL) without pleocyto- 
sis. 

Following admission to the ward, the 
patient was reexamined in greater detail 
and contradietory results appeared on lan- 
guage testing. She had periods of marked 
receptive difficulties during which she fol- 
lowed only one-step commands, answered 
"yes" to all other questions and requests, 
and could read aloud but without compre- 


hension. She repeatedly brought her hand 


up to her head, occasionally repeating, 
"this is ridiculous," seemingly aware of her 
diffieulties. Such periods alternated with 
intervals of lucidity during which she was 
able to converse, understand written com- 
mands, and give pertinent information on 
her background. Even then, she gave evi- 
dence of a mild but definite dysnomia, 
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Fig 1.—Electroencephalogram showing left midtemporal to posterotemporal discharges (case 1). 


finger agnosia, and dyscalculia. She was 
acutely aware of her problem and was 
oriented to time, place, and person, 
although some of the events of the day 
were fuzzy in her mind. Three to four 
minutes later she would lapse again into a 
dysphasic state. No automatice behavior or 
tonic or clonic movements were observed. 

Because of the sudden and frequent 
shifts in her deficits, an EEG was obtained 
on the same day. It showed focal left 
midtemporal to posterotemporal delta ac- 
tivity with some sharp waves or slow 
spikes. There were also prolonged runs of 
delta waves with a frequency of 0.5 to 1 Hz 
(Fig 1). Following the intravenous injec- 


- tion of 5 mg of diazepam, there was com- 


plete attenuation of the delta activity. 
Drug-induced beta activity (18 Hz) was 
picked up symmetrically on both sides. The 
patient went into sleep shortly after the 
injection and could not be retested. She 
was started on a regimen of phenytoin 
sodium, 300 mg/day. By the next day her 
mental status had slightly improved, but 
she was still dysphasic. By the third day 
she was able to converse without difficulty 
and write with ease, and while in the 
hospital she wrote an acceptance speech for 
an award she was to receive soon. Her 
serum phenytoin level was 15 pg/mL. She 
continued to show improvement and was 
discharged from the hospital on a regimen 
of 300 mg/day of phenytoin. One year later 
she is still asymptomatic. The EGGs have 


420 Arch Neurol—Vol 37, July 1980 


continued to show intermittent theta slow- 
ing in the left temporal area, but no evi- 
dence of rhythmic slow wave activity or 
other epileptiform discharges. A second CT 
scan showed only mild ventricular dilation 
and widening of the eortieal sulci, consis- 
tent with cerebral atrophy. 


Whether the patient's symptoms 
were triggered by a small vascular 
accident or by an aseptic meningitis 
the week before admission remains 
unresolved. That her dysphasia was a 
manifestation of epileptiform activity 
in contradistinction to attacks of cere- 
bral emboli or ischemia seems to be 
supported by the following argu- 
ments: (a) the waxing and waning was 
very frequent, occurring every few 
minutes over a period of at least 48 
hours, yet she had no other signs of 
dysfunction in other areas such as 
would probably oceur in embolism; (5) 
improvement was gradual over three 
days, consistent with rise of the serum 
phenytoin level to a therapeutic 
range; (c) the focal and rhythmic delta 
activity seen on EEG was suppressed 
by intravenously administered diaze- 
pam, never to reappear as the 
patient's symptoms improved. Unfor- 
tunately, the sedative effect of the 
diazepam precluded retesting of the 





language functions while the patient 
was undergoing EEG monitoring. It 
could be argued that the dysphasia 
was part of the global mental clouding 
that occurs in: psychomotor seizures 
rather than a result of the focal left 
temporal discharges. This is highly 
unlikely, in view of the fact that she 
never lost contact with the environ- 
ment, did not show a postictal depres- 
sion, and could be tested for elements 
of dysphasia during the spells. 


Case 2.—A 55-year-old man was brought 
by the police to the emergency department 
after having had a major motor seizure. He 
was “confused” and had a bruise on his 
tongue and a left temporal surgical scar. 
Results of the examination were otherwise 
normal. Serum electrolyte levels, glucose 


. level, and a CBC were normal. He had a 


serum phenytoin level of 5 ug/mL. Further 
evaluation of his mental state showed him 
to be alert and behaving appropriately, 
although unable to comprehend spoken 
words. He spoke in a fluent jargon consis- 
tent with a severe Wernicke's aphasia. His 
condition was unchanged for the next two 
days, with receptive aphasia as the only 
abnormal behavioral sign. The Boston 
Diagnostic Aphasia Examination was ad- 
ministered in the initial phase and 
repeated after recovery. His auditory com- 
prehension was severely impaired even for 
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Fig 2.—Elec-oencephalogram showing left temporal discharges (case 2). Note normal alpha rhythm on right side (T,-T,, and T,-O.). 


singe words and his verbal output was 
fuert but ful of neologisms. There was no 
evidence of dysarthria, oral apraxia, or 
hesitatien. 

ACT sean howed 3 cranial defect in the 
left partetoocipital area with underlying 
low-dens:ty finid collection causing a slight 
shift of the ventricles to the opposite side. 
Evacuat »n o: the small subdural collection 
was not thought to be warranted, accord- 
ing o the neuwrosurg cal consultant. 

A: EES revealed continuous high-ampli- 
tude sharp wave discharges over the left 
posterior tem»oral region at 0.5 Hz to 1 Hz. 
(Fig 2). Intravenous injection of 5 mg of 
Ciazepar: attenuated the discharges, but 
cid not abotish them completely. The 
patient went into sleep and could not be 
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retested. He was subsequently given 500 
mg of phenytoin sodium intravenously and 
500 mg orally. His aphasia cleared gradual- 
ly over two days, with two subsequent 
transient relapses, until complete recovery. 
He was fully oriented and showed no resid- 
ual paraphasia or dysnomia. He had a 
history of a previous hospitalization for 
craniotomy. Information from the other 
hospital revealed that he had had a craniot- 
omy three months earlier for biopsy of a 
left parietal glioblastoma, followed by irra- 
diation of the whole cranium. He was not 
dysphasic prior to his present admission. 
Following the operation he had been 
started on a regimen of phenytoin prophy- 
lactically, even though he had not had any 
seizures. 


The role of partial seizures in the 
causation of receptive aphasia in this 
patient did not become evident until 
the EEG was done. It was only then 
that proper therapy restored this 
patient's ability to communicate ver- 
bally. Before adequate serum levels of 
phenytoin could be achieved, he had 
two relapses of the dysphasia, again 
confirming the epileptic nature of his 
symptoms. 


COMMENT 


Speech disturbances in temporal 
lobe seizures have been described, but 
the reports are few in number and 
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limited to epilepties with a definite 
history of seizures." Adequate de- 
scription of witnessed spells and con- 
firmation by EEG and aphasia studies 
are quite rare.’ In contrast to the cases 
already described in the literature, our 
patients had no previous history of 
seizures. They had prolonged symp- 
toms lasting up to two days and were 
therefore in epileptic dysphasie stat- 
us. Aside from the patients described 
in detail here, six additional patients 
with paroxysmal dysphasia and a dra- 
matic response to anticonvulsant ther- 
apy have been seen clinically. The fact 
that eight such cases were observed 
within a period of two years suggests 
that they may be more common than 
generally suspected. It is probable 
that these paroxysmal events are self- 
limited and that, as they abate, the 


change is ascribed to improvement of 


the patient from a "stroke" or to 
diminution of the edema (in case of a 
cerebrovascular accident or a tumor). 
Some patients may even have their 
conditions misdiagnosed as transient 
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ischemic attacks. The importance of 
reaching an early diagnosis is crucial 
when, for obvious reasons, embolic 
attacks are suspected and anticoagu- 
lation therapy is entertained. It is 
natural to consider anticoagulation 
therapy in patients showing intermit- 
tent signs and symptoms when the 
epileptic nature of the episodes is not 
known. 

It is also likely that the diagnosis of 
epileptic dysphasia might not be sus- 
pected until the EEG is performed. 
Even then, it is often diffieult to 
differentiate epileptiform activity 
manifested over the cranial surface by 
the appearance of delta waves from 
the focal delta slowing seen with a 
struetural abnormality. The cardinal 
feature of the former is the buildup of 
rhythmic activity, for even without 
sharp components this denotes re- 
cruitment and alerts one to the epilep- 
tiform nature of the slow waves. 
When sharp waves are mixed with the 
delta waves the diagnosis may be 
more obvious; the presence of sharp 
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waves, however, is nct sufficient basis 
for making the diagnosis of an epilep- 
tic syndrome, because sharp waves 
may be only a reflection of cerebral 
irritability, as seen after injury to the 
cerebral hemispheres.'^ The attenua- 
tion of the discharges, either sponta- 
neously or after intravenous injeetion 
of an anticonvulsant, and associated 
with partial or full clearing of the 
clinical signs, establishes the diagno- 
sis. 

From a theoretical viewpoint, it is 
also important to differentiate true 
epileptic dysphasia from speech arrest 
or verbal utterances mduced by a sei- 
zure. The localizing value of eaeh is 
quite different, for speech arrest and 
repetitive vocalizations have been 
reproduced by stimulating various 
prefrontal cortical areas" and are not 
uncommon in some forms of partial 
seizures.*'? Language disturbances, 
on the other hand, are of greater 
localizing value and ere usually refer- 
able to disturbance in the dominant 
temporal** or posterior frontal area. 
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Transient Opsoclonus With Thalamie Hemorrhage 


Janes k. Kezne, MD 


* Opscciosus, a rare and dramatic 
saccadic ey* movement disorder, was 
seen in three patients following thalamic 
hemorrhage. The occurrence of this 
presumed cerebellar-system disorder in 
asseciatien with pupillary and oculomotor 
signs c^ pre-ecta! dysfunction suggests 
that upper beains:em damage may facili- 
tate the release o? spontaneous sac- 
cades. 

(Arch Neurol 37:423-424, 1980) 


soclenu. is a continuous, chaotic, 
saccadic eye movement disorder 
that probaly reflects cerebellar dys- 
funetion.* It is cften self-limited, and 
radwlogic aad pathelogic correlations 
hava been meager. 

Prevsousl-, we described opsoclonus 
in assoctatien wita midbrain exten- 
sion of a gl>ma~ Its transient occur- 
renee in the three patients described 
with thalamic hemorrhage again sug- 
gests that peeteetal-midbrain damage 
max pr2cipi_ate opsoclonus. 


RESORT OF CASES 


Case 1.—A 49-year-old man with pre- 
viously diagxosec ypertension began 
vomiting and ther rapidly lost conscious- 
ness. On acm 5sior te the hospital, he was 
deep y stupor»us and had left hemiplegia, 
tonic he-c dewiatian to the left, and fixed 
pupis w th the right pupil 5 mm and the 
left 3 mm ir diameter. The eyes were 
varizbly eevi-ted downward and to the 
left, and medial movement of each eye was 
transiently limited. 
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Cerebral angiography showed only mild 
ventricular dilation, but the finding of 
bloody CSF under a pressure of 220 mm 
CSF supported the clinical diagnosis of a 
right thalamic hemorrhage. He soon 
became comatose and required ventilatory 
assistance. On the second hospital day, he 
experienced azotemia and transient hypo- 
natremia accompanied by a brief period of 
right-sided clonic seizures. In addition, 
periodie shivering tremors of the right 
extremities occurred. | 


On the third hospital day, dramatie, 


continuous, horizontal saccadic eye move- 
ments developed. These rapid, irregular, 
conjugate movements persisted for about 
18 hours, with both the frequency and 
amplitude decreasing in the final hours. 
During this period, rare right facial 
myoclonic jerks were seen, and he contin- 
ued to exhibit bilateral decerebrate postur- 
ing when stimulated. 

He died 84 hours after the onset of 
symptoms. Necropsy showed a medial right 
thalamic hemorrhage that extended into 


the third ventricle and dissected caudally 


into the upper midbrain adjacent to the 
cerebral aqueduct. 

Case 2.—A 46-year-old man with known 
hypertension collapsed after experiencing 
the sudden onset of headache and vomit- 
ing. On arrival at the hospital, he was 
comatose, hyperpneic, and assumed a 
decerebrate posture when painfully stimu- 
lated. Multiple retinal hemorrhages were 
visible in the right fundus; the left fundus 
could not be seen because of diffuse 
vitreous bleeding. Both pupils were fixed 
to light: the right pupil measured 5 mm and 
the left pupil measured 2 mm. His eyes 
were exotropic and maintained a down- 
ward gaze preference. Ice water caloric 
testing evoked full lateral but no medial 
movements. A computerized tomographic 
(CT) scan demonstrated a large hemor- 
rhage involving the right thalamus and 
basal ganglia with considerable intraven- 
tricular bleeding. 

The patient remained in a coma with 
fixed pupils and soon required respiratory 


assistance. His temperature rose progres- 
sively and his serum glueose levels became 
elevated. On the second day, following his 
hemorrhage, dramatic binocular eye move- 
ments appeared. These continual, largely 
horizontal saccades persisted for only a few 
hours. He died on the fifth hospital day. 
Postmortem examination was not permit- 
ted. 

Case 3.—A 71-year-old woman was found 
at home in a stuporous szate. On arrival at 
the hospital, her blood pressure was 160/ 
110 mm Hg. A small preretinal hemorrhage 
was present in the right eye. Her pupils 
were each 4 mm in size and reacted normal- 


ly. Full horizontal eye movements could be - 


evoked by rocking her head. Lumbar punc- 
ture showed mildly bloody fluid under 
normal pressure, and a subsequent CT sean 
showed a discrete medial thalamic hemor- 
rhage on the right side with severe intra- 
ventricular bleeding. 

Her condition became worse the next 
day, and although she was sufficiently 





alert to blink in response to visual threat, A 


she was otherwise uneammunicative and 
had fixed midposition pupils (slightly larg- 
er on the right), downward and left conju- 
gate gaze preference, and severe tachy- 
pnea. Later that day, she experienced 
alternating, largely horizontal saccades of 
5 to 10° amplitude occurring at a rate of 4 
to 5/s. Initially, brief pauses interrupted 
long bursts of binocular eye movements; 


after five or six hours, the movements 


became discontinuous. The following day, 


occasional bursts of saccades to the left’ 


were seen and variable downward conju- 
gate nystagmus was present. 

By the third day, the unusual eye move- 
ments had stopped. She continued to show 
a mild downward gaze preference with 
inability to elevate the eyes above the 
horizontal even on strong lid closure. A 
mild right hypotropia was now apparent 
and the pupils were slightly reactive to 
light, with the right pupil remaining larg- 
er. 


She remained stuporous until her death. 


three months following the hemorrhage. 
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Serial CT scans showed progressive resolu- 
tion of the hematoma with no evidence of 
hydrocephalus. Postmortem examination 
was not performed. 


COMMENT 


Three patients with hypertensive 
right thalamic and intraventricular 
hemorrhages had variable exotropia 
with a downgaze preference. Each 
experienced fixed unequal pupils, 
with the larger pupil on the same side 
as the hemorrhage. Continual, pre- 
dominately horizontal binocular sac- 
cades, lasting less than 18 hours in 
each patient, developed during the 
second or third day following the 
hemorrhage. 

Considering the proximity of the 
thalamus to eye movement and pupil- 
lary control areas of the pretectum 
and midbrain, it is not surprising that 
neuro-ophthalmie signs are promi- 
nently associated with medial thal- 
amic hemorrhages. Fixed pupils, 
forced downgaze, horizontal gaze de- 
viations to either side, skew deviation, 
and nuclear or infranuelear third 
nerve involvement have been de- 
scribed by Fisher; One of Fisher’s 
patients with “ocular agitation” re- 
sembling opsoclonus had intracranial 
bleeding that may have involved the 
thalamus. The present cases add 
opsoclonus to the list cf occasional eye 
signs of thalamic hemorrhage. 

Eye movements in our patients 
were irregular, seemingly conjugate, 
nearly continuous, multidirectional 
but largely horizontal saccades, char- 
acteristic of opsoclonus. The clinical 
diagnosis of thalamic hemorrhage was 
confirmed by necropsy in case 1 and 
by CT scanning in the other two 
patients. 

Opsoclonus is most often seen in 
association with polymyoclonus and 
ataxia in a self-limited postinfectious 
syndrome usually occurring in chil- 
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dren.‘ Identical signs have been 
observed with distant tumors—partic- 
ularly with neuroblastomas occurring 
in young children.* Other causes of 
opsoclonus include encephalitis,’ in- 
toxication by lithium,’ chlordecone’ 
and thallium,’ congenital occurrence 
in a variety of situations,’ infantile 
hydrocephalus," trauma," and in asso- 
ciation with a glioma.* 

Evidence for an immune or meta- 
bolie basis for opsoelonus is based on 
the observations that postinfectious 
and paraneoplastic opsoclonus syn- 
dromes often improve following ste- 
roid administration, and discrete ma- 
croscopic pathologic features are 
rarely associated with opsoclonus. 
Hyponatremia (case 1), azotemia (case 
1), and hyperglycemia (case 2), as well 
as ventricular and subarachnoid 
hemorrhage, occurred in the present 
patients. Hyperglycemia and azote- 
mia were present in our previous 
patient, and while it is possible that 
hyperosmolality may predispose to 
opsoclonus, by themselves these com- 
mon metabolic disorders are not 
known to cause opsoclonus. It is likely 
that the diencephalic-pretectal locali- 
zation of the hemorrhages in the pres- 
ent cases is specifically related to the 
occurrence of the eye movements. 

Opsoclonus was originally deseribed 
as a sign of midbrain dysfunction.” 
Subsequently, clinicians generally 
have agreed on classifying opsoclonus 
as a cerebellar system disorder, but 
many consider the cerebellum itself, 
especially the dentate nucleus, as the 
most likely site of dysfunction. How- 
ever, evidence from a limited number 
of cases continues to suggest the 
importance of the upper brainstem in 
at least some cases of opsoclonus: 
opsoclonus has been seen following 
trauma in association with a possible 
thalamic dysesthetie syndrome"; in an 
infant with hydrocephalus and forced 





downgaze'' in adult cases of postin- 
fectious —— opsoclonus-polymyoclonus 
with lid retraction'*"* and bursts of 
convergence nystagmus"; and with 
midbrain invasion by glioma.* 

The present cases demonstrate that 
transient opsoclonus may follow thal- 
amic hemorrhage, and suggest that in 
rare instances, upper brainstem dys- 
funetion may provoke spontaneous 
saccades. 
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Medial Medullary Syndrome in a Drug Abuser 


Tomotiko Mizutani, MD; Richard A. Lewis, MD; Nicholas K. Gonatas, MD 


» A 28-yearold woman with a long 
history of drug abuse 2xperienced flaccid 
quadniplecia and bilateral loss of posteri- 
or coumm sersation a few minutes after 
ar in ravenou- (IV) injection of methyl- 
phentdate hyerochloride. Subsequently, 
spastcity Geweloped and she showed 
minimal functional improvement during a 
period of several months. Necropsy 
performed &% months later showed sys- 
temic granulomatosis due to talc and two 
ischemic :níarctions, one involving both 
medial medulary areas and the other 
involving *ne left frontal lobe. Deposits of 
taic, 5ressmas!y from a medication pre- 
parec for oral use, were demonstrated in 
the small vessels in the area of the medul- 
lary infarction This case is unique in that 
the medial medullary syndrome was 
apparently caused by an embolus of talc 
fcllowing its |" admiristration. 

(Arch Neural 37:425-428, 1980) 


JN grologic compl cations have been 
reported after the self-adminis- 
tered intrawenous (IV) injection of 
oral medications.’ Some of these 
©@mplicaiions (seizure and visual loss) 
have been ascribed to emboli of “fill- 
ers" such as falc and corn starch used 
in the tablet. intended for oral admin- 
istration." Sentral nervous system 
infa~ction dae to tale emboli has not 
previous'y been reported. 
Tke media! medullary syndrome, in 
itself, is mueh less common*> than the 
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lateral medullary syndrome.** This 
syndrome is usually due to an infarc- 
tion resulting from thrombotic occlu- 
sion of the vertebral and/or anterior 
spinal arteries.*^* The medial med- 
ulary syndrome due to an embolus 
has been reported only once previous- 
ly We report a case of bilateral 
medullary syndrome that was caused 
by tale emboli. 


REPORT OF A CASE 


A 28-year-old woman was admitted to 
Graduate Hospital of the University of 
Pennsylvania (GHUP), Philadelphia, on 
March 23, 1977, with a chief complaint of 
shortness of breath and generalized weak- 
ness. That evening, she had received an IV 
injection of methylphenidate hydrochlo- 
ride (Ritalin) in a neck vein on the right 
side. Within two to three minutes after the 
injection, her entire body felt numb, she 
experienced shortness of breath, and 
collapsed to the floor. 

She was a chronic drug abuser and she 
habitually injected, both IV and subcuta- 
neously, methylphenidate hydrochloride, 
pentazocine hydrochloride (Talwin), and 
other nonprescription drugs. There was a 
history of a seizure disorder, the details of 
which were never elucidated. 

On admission to the GHUP emergency 
room, she had a blood pressure of 130/100 
mm Hg, a pulse rate of 96 beats per 
minute, and a respiratory rate of 32 per 
minute. She suddenly became apneic and 
hypotensive. Immediate intubation and 
cardiopulmonary resuscitation restored her 
blood pressure to 90 mm Hg (systolic) and 
her pulse rate to 100 beats per minute. She 
was afebrile, and there were shallow spon- 
taneous respirations. There were no exter- 
nal signs of trauma. Evidence of multiple 
recent needle punctures were noted over 
both external jugular veins, as well as old 
superficial venous thromboses over the 
extremities. There were no cardiac mur- 
murs or dysrhythmias, and examination of 
the chest and abdomen showed unremark- 
able findings. 

Initial neurologic examination revealed 
an awake patient who was able to respond 


to direct questioning by eye blinking. Both 
fundi were normal, with no evidence of 
papilledema or emboli. The pupils were 2 
mm in diameter and reactive to light. 
Extraocular movements were full, with 
upbeating nystagmus noted on upward 
gaze. Corneal reflexes were intact, but 
there was loss of sensation te pin, temper- 
ature, and light touch on the left side of her 
face. Facial movements were symmetric 
and active, and hearing appeared intact. 
No palatal movements, gag reflexes or 
tongue movements were observed. Voli- 
tional movements of the Fead and extrem- 
ities were not noted. Her right side was 
flaccid, while the left side had decreased 
muscle tone. Muscle stretch reflexes were 
brisk on the left, but absent or reduced on 
the right. Babinski’s signs were not pres- 
ent, but bilateral stereotyped reflex flexion 
at the hip, knee, and ankle were seen on 
painful stimuli. The patient did not feel 
pain or temperature on the left side of the 
neck, arm, and leg, but was able to differ- 
entiate hot from cold, and dull from sharp 
on the right side. Pallesthesia and position 
sense were absent in the toes and feet 
bilaterally. 

Initial laboratory data were normal, 
including values for the following: routine 
blood chemistries, blood cel? and platelet 
counts, prothrombin time, partial thrombo- 
plastin time, cholesterol, VDRL tests for 
syphilis, blood cultures, tests for rheuma- 
toid factor, antinuclear antibody, Austra- 
lian antigen and lupus erythematosus cell, 
urinalysis, ECG, and CSF. Abnormal blood 
chemistry results were as follows: alkaline 
phosphatase, 218 units/L (normal, 30 to 85); 
creatine phosphakinase, 203 IU/L (normal, 
2 to 49), and barbiturate, 0.5 mg/dL. The 
ESR was 40 mm/hr and remained elevated 
throughout her hospital course. Roentgeno- 
gram of the chest showed an infiltration in 
the left lower lung field: roentgenograms 
of the skull and cervical spine showed no 
abnormality. An aortic arch angiogram, a 
right-sided cervical arteriogram, and a 
selective right vertebral arteriogram, done 
on the third hospital day, showed normal 
findings. An EEG done on the fourth 
hospital day showed a mild degree of 
diffuse slowing with a normal drowsy and 
sleep pattern. 
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magnification x 400). 


On the second day, the ECG showed a 
sinus bradycardia of 50/min and frequent 
premature atrial and ventricular contrac- 
tions and inversion of T wave in V-V.. 
These ECG abnormalities lasted for ap- 
proximately one week. On the fourth hospi- 
tal day, she began to assist the respirator, 
but required ventilatory assistance until 
the 60th hospital day. On the seventh hospi- 
tal day, a tracheostomy was performed, 
and it then became apparent that she could 
minimally move her tongue and swallow 
and had return of gag reflexes b laterally. 
She was able to use her lips to form words, 
which provided for reasonable communica- 
tion during the rest of her hospitalization. 
By the 13th hospital day, spasticity and 
flexor spasm were noted in all limbs, 
followed later by the appearance of bilater- 
al Babinski’s signs. Her swallowing slowly 
improved. She was able to swallow liquids 
in the third month and soft foods one 
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Fig 1.—Top left, Lung shows granuloma com 
bodies that are birefringent spicule material, 
X 400). Top right, spleen shows numerous de 
eosin, original magnification x 50). Bottom le 
(arrows) and few macrop nages (polarized ligh 
of talc (arrows) are demonstrated in perivascu 
infarct. Few mononuclear cells and macroph 





month later. In the fifth month, she was 
able to have her tracheostomy plugged for 
short periods of time, at which point it 
became apparent that she could phonate, 
although weakly. On indirect laryngoscopy, 
both vocal cords were noted to move 
normally. Her tongue movement remained 
limited to slight movement to the right. 
While there was no recovery of function in 
the legs or right arm, some flexor move- 
ment returned in the left hand and arm, to 
the point where she could almost bring her 
left hand to her mouth. She had an uninhib- 
ited bladder throughout her hospitaliza- 
tion. 

Sensory examination results were never 
entirely satisfactory, but there was incom- 
plete return of pain and temperature 
sensation on the left side of the face, neck, 
and arm, while no improvement was noted 
in the left leg. 

Her eight-month hospital course was 


posed of multinucleated giant cells, mononuclear cells, and numerous foreign 
consistent with talc (polarized light, hematoxylin-eosin, original magnification 
posits of similar foreign bodies as seen in top left (polarized light, hematoxylin- 
ft, Small artery in ventral median fissure of medulla shows several talc deposits 
t, hematoxylin-eosin, original magnification x 400). Bottom right, Similar deposits 
lar area of arteriole located in parenchyma of medulla on right at level of medullary 
ages are seen around talc deposits (polarized light, hematoxylin-eosin, original 


complieated by repeated pulmonary infec- 
tion. The patient died of pneumonia on the 
261st hospital day. 


AUTOPSY FINDINGS 


The pertinent findings of the gen- 
eral autopsy consisted cf extensive 
necrotizing aspiration pneumonia, 
prominent granulomatosis due to for- 
eign bodies in the lungs, the portal 
areas of the liver, the spleen, and to a 
lesser degree in the kidney. The 
foreign bodies were birefringent crys- 
talline spicular materials, morphologi- 
cally consistent with tale (Fig 1)" 
There was a minimal degree of ather- 
osclerosis of the aorta and of the coro- 
nary arteries. 

The brain appeared normal exter- 
nally. There was no atherosclerosis of 
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Fig 2—Medull@ shows old cavitary infarction involving bilateral 
medial lemnisci and part of pyramids: R indicates right side. 


the vessels of the circle of Willis or the 
vertebrobasiar arteries. The verte- 
bral arterie- and the two anterior 
spinal arteries showed.no occlusions or 
stenosis. Coronal sections showed a 
cavitary infawction of 0.5 x 2.0 x 3.0 
em m the left anterior frontal lobe, 
mairly mvoiving zhe cortex at the 
deptn of the-suleus. Another cavitary 
infarction wes noted in the middle 
thirc of the medulla involving the 
medal iempisci and part of the 
pyramids; the right side was more 
invo ved than the left. The lesions 
invo ved by the infarction were in the 
distribution of both anterior spinal 
arteries ‘Fig 2 and 3).^: The infarction 
extended from the decussation of the 
pyramids to the restral third of the 
medalla. The cerv-cal cord was not 
invo ved. There was symmetrical Wal- 
lerian degemeration of the medial 
lemrisci of tue pons and of the corti- 
cosp nal tracts alonz the entire length 
of tke spinal-ord. 

Tke micrescopic examination dis- 
closed am old ischemic cavitary infarc- 
tion in the left frontal cortex and 
whit2 matter. No evidence of athero- 
selerosis. vaseular ecclusion, or vascu- 
litis was seem in serial sections of the 
infarcted area. The medulla showed 
an old cavitary infarction composed of 
a few macraphages and a moderate 
degree of reactive astrocytosis and 
Wallerian degeneration in the right 
spinethalamie tract (Fig 3) At the 
level of the iecussation of the pyra- 
mide, the irfarction extended in a 
lmeer fashion and involved the right 
spinethaiam® tract. The midbrain and 
pons showed Wallerian degeneration 
of the entire medial lemnisci and of 
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the right spinothalamic tract, which 
was more prominent at the level of the 
pons than at the level of the midbrain. 
The spinal cord showed symmetrical, 
almost complete Wallerian degenera- 
tion of the lateral and anterior corti- 
cospinal tracts along the entire axis of 
the cord. Examination with polarized 
light showed deposits of foreign 
bodies in the perivascular space as 
well as in the lumen of four small 
arteries and arterioles adjacent to the 
medullary infarction (Fig 1). The 
foreign bodies were identical to those 
seen in the visceral organs, morpho- 
logically consistent with tale (Fig 
1)|*'' These tale deposits were sur- 
rounded by a few macrophages, mono- 
nuclear cells, and hemosiderin pig- 
ments (Fig 1). One of the vessels with 
tale deposits was located in the ventral 
median fissure (Fig 1), another in the 
leptomeninges of the ventral medulla 
on the right, and the other two in the 
parenchyma near the junction of the 
pyramid with the inferior olive on the 
right (Fig 1). However, deposits of 
tale were not noted elsewhere in the 
cerebrum, brain stem, cerebellum, and 
spinal cord. 


COMMENT 


This patient primarily showed 
quadriplegia plus involvement of the 
tongue and bilateral loss of posterior 
column sensation. She was suspected 
of having a brainstem infarction. 
Because of sparing of extraocular and 
facial movements and a marked 
degree of impairment of posterior 
column sensation, this was clinically 
considered to be a bilateral medial 
medullary syndrome rather than a 


Fig 3.—Medial medullary infarct shows almost total involvement of 
both medial lemnisci, involving part of right pyramid. Right 
hypoglossal nucleus (arrow) and both exits of hypoglossal nerves 
(double arrowheads) are involved. Right spinothalamic tract 
(arrowhead) shows Wallerian degeneration: R indicates right side 
(Weil [myelin] stain) (original magnification x 4.5). 


more common locked-in syndrome due 
to a lesion in the basis pontis.'*' 
However, the cause of this infarction 
remained obscure. The pathologic ex- 
amination confirmed not only the clin- 
ical diagnosis of medial medullary 
syndrome but also demonstrated for- 
eign bodies in the blood vessels of the 
medulla as well as similar bodies in 
the visceral organs. These foreign 
bodies are morphologically consistent 
with talc," and the history of the IV 


administration of oral medication in. 


this patient is also strongly supportive 
of the interpretation of the foreign 
bodies as tale. Conclusive identifica- 
tion of such foreign bodies as tale can 
only be achieved by x-ray diffrac- 
tion." 

The medial medullary syndrome is 
rare." Davison’ reported four in- 
stances out of 700 consecutive cases of 
cerebrovascular disease that came to 
autopsy. The rarity of the syndrome 
was ascribed to the usual bilateral 


origin of the anterior spinal artery . 


(ASA); Hauw et al^ found 12 such 
cases out of 49 examples of medullary 
infarction; of those 12, two were a 
pure medial medullary syndrome. Bi- 
lateral involvement was noted in one 
of the 12. Escourolle et al* indicated 
that ten out of 38 medullary infarcts 
were medial medullary syndrome and 
that two were bilateral. 

The medial medullary syndrome is 
caused by infarction in the region 
supplied by the ASA,'**'"* and is 
usually secondary to thrombotic occlu- 
sions of the vertebral arteries.^^" 
Therefore, it is often combined with 
lateral or dorsal medullary syn- 
dromes.^**'' Syphillitie angitis has 
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been ascribed in one report." 

An embolus is a rare cause of the 
medial medullary syndrome, and has 
been implicated only once, by Escou- 
rolle et al." They claimed an embolus 
as a probable cause of medial medul- 
lary syndrome in one of their ten cases 
and that the embolus was due to 
cardiac arrythmia resulting from sub- 
endocardial infarction, although no 
thrombus was found in the heart. In 
the present case, the findings of the 
deposits of foreign bodies in the 
vessels in the adjacent area of the 
medullary infarction as well as in the 
visceral organs leaves little doubt that 
this medial medullary infarction was 
caused by the emboli. 

The clinical symptoms and signs of 
medial medullary syndrome consist of 
hemiplegia and loss of posterior 
column sensation on the contralateral 
side and variable involvement of the 
tongue on the ipsilateral side.*>™ If 
the lesion is bilateral, quadriplegia 
and bilateral loss of posterior column 
sensation ensure, as demonstrated in 
our case. Figures 2 and 3 show partial 
involvement of the pyramids, on the 
right more than on the left. However, 
almost complete Wallerian degenera- 
tion of both corticospinal tracts in the 
spinal cord suggests that both corti- 
cospinal tracts in the pyramids were 
destroyed by the infarct. The initial 
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flaccid paralysis and the subsequent 
development of spasticity as well as 
increased muscle stretch reflexes and 
the appearance of Babinski's signs in 
the present case are consistent with 
previous observations in the cases of 
pyramidal tract lesions." An 
unusual feature in our case is the loss 
of pain sensation on the left side of 
the face, neck, and extremities. This 
hemisensory loss on the left side was 
probably explained by the involve- 
ment of the right spinothalamie tract 
due to an extension of the infarct at 
the level of the medullocervical junc- 
tion (see Wallerian degeneration of 
the right spinothalamie tract in 
Fig 3). 

Oral medication may contain vari- 
ous kinds of “fillers.” For example, 
tablets of methylphenidate hydrochlo- 
ride may include tale (magnesium sili- 
cate), corn starch, lactose, sucrose, 
polyethylene glycol, tragacanth, and 
insoluble gum residues.” Drug addicts 
grind up these tablets and inject the 
suspension IV. The IV injection of 
these "fillers" usually produces somat- 
ic complications such as pulmonary 
hypertension and emboli,^?**' gan- 
grene,” and cutaneous reactions?' due 
to the emboli. Emboli of "fillers" have 
been reported in lungs, liver,” 
spleen, skin," eyes, brain,’ tricuspid 
valve,” adrenal gland, and thyroid.” It 
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is believed that the “fillers” are trans- 
ported to the lungs, and depending on 
their size, they may cross the pulmo- 
nary vasular bed and enter systemic 
circulation, or they can lodge in the 
lungs. Deposits of “fillers” are 
usually seen in and around arterioles 
and capillaries** (Fig 1), where they 


induce granulomatous reactions. 


The neurologic complications due to 


“filler” emboli are infrequent, and 
they include seizures’ and progressive 
visual loss. However, no CNS infarc- 
tion due to “fillers” has been reported 
in the literature. It has been reported 
that heroin injections are associated 
with a sudden onset of paraparesis of 
quadriparesis due to infarction of the 
cervical and thoracic parts of the 
spinal cord. Emboli, and/or hypersen- 
sitivity reaction with hypotension, 
have been implicated." However, 
neuropathologic studies have failed to 
demonstrate “filler” emboli in these 
cases.**** This may be due to the fail- 
ure to examine brain and spinal cord 
microscopically with polarized light, 
since filler emboli may otherwise easi- 
ly be overlooked. Some of the neuro- 
logie complications of heroin could be 
due to these “filler” emboli because of 
the adulterated nature of heroin and 
the common habit of drug abusers to 
use multiple drugs." 
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Report ef a Fatal Case With Neuropathological Observations 


Keiji Ichikawa MD; R. C. Kim, MD; Harry Givelber, MD; George H. Collins, MD 


€ in a 23-yesr-old primigravida with no 
prior history « rheumatic fever, chorei- 
form movements developed late in the 
third trimester and she died in a state of 
hrperthesmia ^4 days later. Results of 
neurepatnolocical examination showed, 
as the basis fc^the chorea, nerve cell loss 
amd sstrecyto-:s within the striatum (es- 
pecially the caudate nucleus). Analysis of 
the case in conjunction with a review of 
the isera*ure —rongly suggests that cho- 
rea gravidarum should be regarded as a 
syndrome rather than a specific disease 
ertity. 

(Arch Neurc* 37:42€-432, 1980) 


(rea gravidarum (CG) is widely 

megarded as the occurrence of 
Sydenham’s shorea during pregnancy. 
Pathological proof 5f such a conten- 
tion, however, has been difficult to 
ecme by. in »art because of the rela- 
tively low mertality of this condition. 
Willson and reece, in an exhaustive 
review published nearly 50 years ago, 
caleulated the mortality to be 12.7%; 
1¢ yearsiater however, Beresford and 
G-aham stad that it was less than 
2%. The declining -requency of this 
disorderin modern times undoubtedly 
accounts for the lack of information 
or this subjeet in che recent litera- 
ture. 

We had the opportunity to study the 
brain of a pacient who died from CG. 
Ir attemmptins to elucidate the patho- 
genesis «f he- movement disorder, we 
were stmek sy the lack of detailed 
neurepatholosical accounts, particu- 
larly in the *mglisk-language litera- 
ture. To eur knowledge, an original 
repomt of the neurepathological fea- 
tures of CG has nct been published 
since 1936. W= thought it worthwhile, 
therefore, to wecord our observations 
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and our interpretations, hopefully to 
provide further insight into the 
nature of this enigmatic conditon. 


REPORT OF A CASE 


A 23-year-old primigravida entered a 
local hospital during the 39th week of 
gestation for the presumed onset of labor. 
The prenatal course had been uneventful 
until 18 days prior to admission, at which 
time she complained of increasing anxiety, 
restlessness, and swelling of the ankles. 
Blood pressure at that time was 120/80 mm 
Hg. No albumin or glucose were noted in 
the urine. The fetal heart sounds were 
satisfactory. Thioridazine, 10 mg four 
times daily, was prescribed, but she 
allegedly did not take this medication. 
When seen five days later, she was noted to 
be suffering from choreiform movements 
of the left arm, which were heightened by 
emotional stimuli. She was encouraged to 
take the thioridazine, and she apparently 
did so thereafter. During the week or so 
prior to admission, the choreiform move- 
ments became generalized and worsened 
progressively to the point where she 
encountered great difficulty eating, drink- 
ing, and sleeping. In addition, it was sum- 
mer and the weather had been unusually 
warm. She was brought to the hospital at 
12:30 am on the day of admission for the 
presumed onset of labor. 

Her previous health had been excellent. 
In particular, there was no prior history of 
rheumatic fever or chorea. There was no 
family history of neurologic disease. 

On examination, severe choreiform 
movements of the head and extremities 
were noted, with intermittent opening and 
closing of the mouth and protrusion and 
withdrawal of the tongue. Abdominal 
examination showed a somewhat small 
baby with a heartbeat that was judged to 
be satisfactory. The cervix was dilated 2 
em. There was a trace of pretibial edema. 
Vital signs could not be obtained because 
of the severe choreic movements. Room 
temperature was said to be 29.4 °C. Diaze- 
pam, 10 mg intramuscularly, provided tem- 
porary relief, but the involuntary move- 
ments returned shortly thereafter. Re- 
peated examination confirmed the false 
nature of her labor. Approximately 5% 
hours after admission, she became ob- 
tunded, and the choreiform movements 
disappeared. Rectal temperature was 41.1 
°C and subsequently rose to 41.7 °C. Ther- 
apy with intravenous fluid and placement 
on a cold water mattress brought the tem- 
perature down to 39.4 °C. Catheterization 


returned 10 ec of wine-celored urine. The 
fetal heart sounds became inaudible. Sys- 
tolie blood pressure hovered around 60 mm 
Hg, and the urine outpu- remained poor. 
Dopamine hydrochloride drip therapy, 
mannitol hydrochloride infusion, and poly- 
styrene sodium sulfonate enemas were 
begun, but the patient suffered a cardiac 
arrest. Attempts at resuseitation were not 
successful, and she was pronounced dead 
nine hours after admission. 

Hemoglobin level was 14.6 g/dL; hema- 
tocrit reading, 44%; WBCs, 23,000/uL (89% 
neutrophils); and platelet count, 130,000/ 
uL. Urine was 4 + for protein, negative for 
glucose, and 2+ for acetone, and con- 
tained 40 to 50 RBCs per nigh-power field. 
Blood glucose level was 222 mg/dL; BUN, 
52 mg/dL; sodium, 142 mEq/L; potassium, 
8.2 mEq/L; chlorine, 111 mEq/L; carbon 
dioxide, 11 mEq/L; SGOT, 1,839 IU/L; 
SGPT, 449 IU/L; bilirubin, 1.50 mg/dL 
total and 0.72 mg/dL direct; total protein, 
5.30 mg/dL; alkaline phosphatase, 59.5 IU / 
L; and creatinine phosphokinase, 69,800 
IU/L. 


Pathologic Findings 


The major findings at the time of gener- 
al autopsy, which was begun 2% hours after 


death, were as follows: widespread, acute, - 


patehy bronchopneumonia, proteinaceous 
and hemoglobin cast formation within the 
tubules of the renal medulla, severe gener- 
alized rhabdomyolysis, focal placental in- 
faretion, and fibrin thrombus formation 
within the capillaries of the heart and 
within occasional small pulmonary arterial 
vessels. There was no evidence of rheumat- 
ic disease within any of the organs, includ- 
ing the heart. 

The formaldehyde-fixec brain weighed 
1,200 g and exhibited no external abnor- 
malities. Coronal sections of the cerebral 
hemispheres showed the presence of occa- 
sional, widely scattered, small (0.1 to 0.3 
em) foci of softening and/or hemorrhagic 
discoloration within the cerebral cortex, 
basal ganglia, and thalamus (Fig 1). The 
cerebral white matter was of normal 
appearance and the ventricular system and 
central grey nuclei of rormal size and 
configuration. Sections of the brainstem 
and cerebellum disclosed no gross abnor- 
malities. 

Microscopically, alterat.ons both of an 
acute and of a more chronic nature were 
identified. The acute changes were present 
in more widespread distribution. Focal 
areas of rarefaction that consisted of 
widening of perineuronal and perivascular 
spaces were noted within the cerebral cor- 
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tex, the globus pallidus (particularly the 
medial pallidal segment), substantia in- 
nominata, thalamus (particularly the ven- 
trolateral, dorsomedial, and reticular nu- 
clei), and dorsal subthalamus. The nerve 
cells at these sites often showed irregulari- 
ty of configuration and diffuse hyperchro- 
masia, but in places (notably within the 
medial pallidal segment and within the 
ventrolateral nucleus of the thalamus) oc- 
casional nerve cells were identified that 
had undergone frank ischemie cell change. 
Small, sharply circumscribed foci of acute 





tissue necrosis (ie, microinfarcts) were 
seen in the cerebral cortex, caudate 
nucleus, and thalamus, sometimes in close 
proximity to capillaries occluded by fibrin 
thrombi. There was a small amount of 
perivascular extravasation of erythrocytes 
within the anterior hypothalamic tissue 
bordering the third ventricle. Within the 
cerebellar cortex, scattered Purkinje’s cells 
were identified that had undergone 


ischemic cell change; more striking, howev- 
er, was the presence of widespread pallor 
and rarefaction of the granule cell layer, 


Fig 1.—Coronal cerebral section at level of pituitary stalk. Note normality of configuration 
of striatum, as well as presence of scattered small foci of softening and hemorrhagic 


discoloration (arrows). 





Fig 2.—Caudate nucleus. Note proliferation of mildly hypertro- 
phied astrocytes (thin arrows). Large neurons (curved arrows) as 
well as occasional small neurons (thick arrow) can be identified at 
this magnification (hematoxylin-eosin, original magnification 
x 150). 
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which closely resembled that characteristi- 
eally associated with autolysis. No gliome- 
sodermal response was noted to any of the 
acute changes. 

Alterations of a more long-term charac- 
ter were restricted to, but present within, 
all parts of the striatum. The caudate 
nucleus appeared to be somewhat more 
severely affected than the putamen. 
Although we have no quantitative data, it 
was our impression that there was a mild to 
moderate loss of nerve cells, and that small 
neurons were affected preferentially over 
larger ones (Fig 2). This was accompanied 
by a striking proliferation of mildly hyper- 
trophied astrocytes, a process that, though 
diffuse within the striatum. showed focal 
intensification (Fig 3). No abnormalities 
were noted within the hippocampus or 
brainstem. 


COMMENT 


To our knowledge, only ten pre- 
viously published cases of CG with 
detailed neuropathological examina- 
tion are of value in modern histopath- 
ological terms (Table). The most 
recent of these is thet originally 
recorded by Vogt and Vogt in 1936." 
[n all of these cases, the striatum was 
a major, if not the principal, site of 
nervous system pathology. Judging 
from the available descriptions, mor- 
phological alterations of an acute or 
relatively acute nature, namely, 
thromboembolism, focal necrosis, and 
inflammatory (usually lymphocytic) 
infiltration, were observed in at least 
seven instances; only in cases 8 
through 11 did the changes within the 
striatum appear to be of a more dif- 
fuse and long-term character. 

In our case, the nerve cell loss and 
astrocytosis within the striatum, 
whatever their ultimate cause may 


Xs 


aun E 
phu wo 1 
ye Ur ie 
D, UI | 


Fig 3.—Caudate nucleus. Reactive astrocytes and their processes 
are readily apparent (Holzer's stain, original magnification 
x 400). 
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have been, undoubtedly account for 
the appearance of the choreiform 
movements. Administration of neuro- 
leptie agents is sometimes compli- 
cated by a d-skinetie response that 
mzy on ceeasion be difficult to distin- 
gush from chorea." Such a reaction, 
when it eecurs, characteristically de- 
velops after ong-term therapy. As 
best we can determine, the movement 
disorder mour patier t developed prior 
to therany with thioridazine. We 
beiewe, there*ore, that the drug did 
not play a rđe in the cause of her 
ilress. Im amy case, such therapy 
would net explain loss of striatal 


nerve cells of the type that we have 
described. 

Although we cannot rule out the 
possibility that the patient’s hyper- 
thermia resulted from pathological 
impairment of central thermoregula- 
tory mechanisms, we believe it is 
much more likely to have been attrib- 
utable to overexertion in an excep- 
tionally warm environment. Rhabdo- 
myolysis,^ disseminated intravascu- 
lar coagulation (DIC)," and acute 
necrosis of nerve cells?" have all been 
described in association with heat 
stroke. Although it has been stated” 
that phenothiazine administration 
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may result in hyperthermia by alter- 
ing the patient's sensitivity to envi- 
ronmental temperature changes, the 
few published reports**' that suggest 
that thioridazine in particular may be 
responsible for such a complication 
are, in our view, not altogether con- 
vincing. Admittedly, however, we can 
neither prove nor disprove such a con- 
tention in our case. Our interpretation 
of this case, therefore, is that the more 
chronic neuropathological changes 
(striatal nerve cell loss and astrocyto- 
sis) led to the development of chorea, 
and that the chorea in turn contrib- 
uted to the development of the more 


Summary of Findings in 11 Neuropathologically Evaluated Cases of Chorea Gravidarum 






Case/Age, yr’ 







French and Hicks 
(1906),* case 28 





















(1906), case 3 










Jakob (1923)° 








Marie et al (1923)* 









Creutzfeldt (1924) 






Urechia and Elekes 
(1925) 







von Lehoczky- 
Semmelweis 
(1926) 

















Winkelman (1926)" 









Hallervorden (1930, 
1957775 






Brian and Gerundo 
(1934)"” 















Vogt and Vogt 
(1936, 1952)'** 
Lange et al (1976)'* 





Present report 










SRF indicates meumatic fever. 
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Poynton and Holmes 


History Onset (Trimester)/ 
—— Survival After 
Chorea Onset 






1/2 mo 


2/3 mo 











.../3% wk 








1/23 days 





1/5 days 






2/10-11 days 





3/14 days 


Neuropathological Findings 


Neuronal irregularity and hy- 
perchromasia, especially in ce- 
rebral cortex, corpus striatum, 
and thalamus; occasional fresh 
thrombi; focal mural and peri- 
vascular round cell infiltration; 
rare diplococci 


Recent and older necrotic foci 
especially in striatum, with ro- 
bust gliosis; widespread old 
and recent emboli 
Hemorrhagic exudative leptomen- 
ingitis; 'toxic-infectious" ne- 
crotic nodules in cerebral cor- 
tex and white matter and in 
corpus optostriatum 


Cell necrosis, especially of small 
putaminal neurons; focal white 
matter necrosis; perivascular 
round cell infiltration, especially 
in striatum and in certain other 
sites 


Focal embolic necrosis, especial- 
ly in caudate, with gliosis; mi- 
crococci within vessels 
Nerve cell loss and gliosis in pu- 
tamen and globus pallidus; pe- 
rivascular round cell infiltration 
in striatum, thalamus, and sub- 
stantia nigra 
Nerve cell loss and gliosis instria- 
tum, especially in caudate; mild 
widespread perivascular round 
cell infiltration and vessel wall 
hypercellularity, especially in 
corpus striatum 
Diffuse patchy nerve cell loss and 
gliosis in cerebral cortex and 
striatum 
Ventricular enlargement; wide- 
spread extravasation of RBCs; 
severe nerve cell degeneration - 
and gliosis in lenticular nucleus 
Small striatum with 4095 loss of 
small nerve cells and gliosi; 
brainstem lesions resembling 
Wernicke's disease 


Moderate nerve cel! loss and as- 
trocytosis in striatum, especial- 
ly in caudate; disseminated in- 
travascular coagulation, with 
scattered microirfarcts and 

neuronal ischemia 
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acute neuropathological changes that 
we have described. 

Several pathogenetic explanations 
for CG have been offered, none of 
which can be proved in our case. Will- 
son and Preece, in 1932,' noted that 
nearly 70% of all patients gave a histo- 
ry of either rheumatic fever or chorea. 
Indeed, among the cases listed in the 
Table, it is probable that the majority 
are associated with this disorder; it is 
very difficult to be certain, however, 
because of the sparsity of information 
in most of these reports. Systemic 
lupus erythematosus (SLE) may also 
become manifest as chorea with onset 
during pregnancy.” 

The neuropathological literature 
that deals with Sydenham's chorea, in 
addition to being scanty, is very diffi- 
cult to interpret in modern histopath- 
ological terms. We have gained the 
impression, however, that there are no 
pathological changes that are specific 
for acute rheumatic fever, and that 
those alterations that may be seen do 
not show a particular propensity to 
affect the striatum. In the same way, 
the neuropathological basis for chorea 
in SLE is unclear. The few reports 
that are available? seem to indicate 
the presence, in most instances, of 
tissue damage secondary to wide- 
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spread (usually ocelusive) vascular dis- 
ease; only in one instance" is there 
specifie mention of basal ganglionic 
involvement. 

The choreiform movements of Hun- 
tington's disease may also make their 
initial appearance during pregnancy. 
Bolt referred to eight such cases. 
Beresford and Graham? recorded the 
remarkable case cf a woman who had 
13 pregnancies, the last three asso- 
ciated with chorea, which persisted 
after the last pregnancy. Korenyi et 
al" have emphasized the importance 
of stress, including pregnancy, pre- 
ceding the clinical onset of Hunting- 
ton's disease. 

In our case, there is no clinical or 
pathological evidence, either within 
the brain or within other organ sys- 
tems, to support the diagnosis of ei- 
ther rheumatic fever or SLE. AI- 
though the pathological findings with- 
in the striatum are consistent with an 
early stage of Huntington’s dis- 
ease," in the absence of a definite 
family history, we do not feel that we 
can make such a diagnosis with cer- 
tainty. We are unable, therefore, to 
establish an unequivocal etiologic ba- 
sis for this woman's movement disor- 
der. 

It is not known how pregnancy con- 
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tributes to the development of chorea. 
Choreiform movements may at times 
be associated with administra-ion of 
oral contraceptives; it has been sug- 
gested that a prior neuropathclogical 
lesion of rheumatie (or other) origin 
may be activated by means of a direct 
(presumably estrogenic) hormonal ef- 
fect.-^ Additionally, there is mount- 
ing evidence to suggest that estrogen 
exerts a profound influence on cate- 
cholamine turnover rates within the 
brain^; a comprehensive view of the 
nature of this interaction, however, is 
not presently available. 

In summary, we emphasize that CG 
should be regarded as a syndrome 
rather than a specific disease entity. 
The declining incidence of CG in mod- 
ern times may reflect in part the 
declining frequency of rheumatic fe- 
ver, possibly resulting in a situation in 
which a greater proportion of cases 
are due to other disorders, such as 
SLE or Huntington's disease. There- 
fore, CG should no longer be regarded 
solely as the occurrence of rheumatic 
chorea during pregnancy. 
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Language-Induced Seizure 


A Case of Cortical Origin 


- Soe Ik Lee, ME. William W. Sutherling, MD; John A. Persing, MD; Albert B. Butler, MD 


e After anastomosis of the superficial 
temperal =o the midde cerebral artery, 
partial mc-or seizures referable to the left 
inferior motor strip and Broca's area 
developec in Æ 48-year-old man. These 
seigures were readily induced by attempts 
to speak, 'c read silen'ly or aloud, and to 
write. The seizwres were not induced by 
simple movements of the ocular, facial, 
jaw, throat, anc extremity muscles, pri- 
mary sensory stimuli, or higher intellec- 
tual function such as calculation. The 
pa&ert had nosfiuent dysphasia, but he 
had no camprefensioa disorder. A clear 
focal onse of eectrographic seizures was 
recorded maximally a the left temporal 
recior or reacing aloud and at the left 
ceatra area ea writng. The cerebral 
eveked patentisis were mildly abnormal 
on the affected hemisphere. This case 
shows cortical enset o: language-induced 
sezure. | 

tAreh Neurol 37:433-436, 1980) 


e term “language-induced epilep- 

sy" was first used by Geschwind 
anl Shemvin® to describe a patient 
whose seizuze was provoked by 
attempts to speak, to read either 
silently or alc:d, and to speak either 
alcud or in a whisper. This patient's 
cliaieal and EZG findings were some- 
wrat similar  thos2 of the Bickford 
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et al? cases of so-called primary read- 
ing epilepsy except that the seizure 
could be provoked by all three facets 
of language function: speaking, read- 
ing, and writing. Stoupel? and Ben- 
nett et al* each reported one case in 
which jaw jerking or seizure activity 
could be provoked by reading, writing, 
and speech, and these cases had a focal 
EEG abnormality. Brooks and Ji- 
rauch? reported a case of clinical 
attack that is quite compatible with 
primary reading epilepsy and that 
was provoked by reading, writing, and 
speech. However, their patient had 
the same responses to articulation and 
chewing movements, and the authors 
proposed that these attacks were 
provoked by “proprioceptive bom- 
bardment” and, more importantly, by 
“primary central neural activity.” 
They concluded that the term “pri- 
mary reading epilepsy” was a mis- 
nomer. However, other cases (such as 
that of Geschwind and Sherwin’) did 
not have seizures in response to artic- 
ulation or chewing. To date, the 
seizures provoked by various facets of 
language function have been well 
described, but their pathophysiologi- 
cal mechanism has not been clearly 
illustrated, to our knowledge. 

We report a.unique case of partial 
seizures that could be readily pro- 
voked by speaking, reading silently 
and aloud, and writing. In this 
patient, the underlying etiology was 
most likely a small cerebral infarct. A 
clear demonstration of focal electro- 
graphic ictal seizure activity with clin- 
ical attacks coupled with neurophysio- 
logical studies provided us with a 
better insight into this condition. 


REPORT OF A CASE 


A 48-year-old, right-handed man with a 
20-year history of insulin-dependent dia- 
betes mellitus and peripheral neuropathy 
had a one-year history of recurrent tran- 
sient episodes of numbness and weakness 
of the right upper extremity and a single 
episode, three months prior to admission, 
of inability to speak that was not asso- 
ciated with weakness or confusion. Neuro- 
logical examination showed d abetic reti- 
nopathy, anisocoria due to left partial 
Horner’s syndrome, and findings referable 
to a symmetrie sensory polyneuropathy. 
There was no speech abnormality or other 
focal neurological deficit. Transient is- 
chemic attacks in the distribution of the 
left middle cerebral artery were suspected. 
An EEG showed decreased amplitude of 
the alpha rhythm on the left; a cerebral 
arteriogram showed greater than 90% 
stenosis of the left internal carotid artery 
at the intracavernous portion with a cross- 
filling of the left anterior cerebral and 
middle cerebral arteries from the right 
carotid system. Computerized tomography 
(CT) showed possible focal atrophy of the 
left parietal area. The patient underwent 
an anastomosis of the left superficial 
temporal to the left middle cerebral 
artery. 

On the second postoperative day, he had 
transient episodes of difficulty in speak- 
ing. The next day, he had a generalized 
tonic-clonic seizure that lasted for two 
minutes and was followed by transient 
postictal confusion and difficulty in speak- 
ing. Several hours later, he had difficulty in 
speaking that was followed by a clonic 
seizure of the right arm with eye deviation 
to the right. Therapy with phenytoin 
(Dilantin) sodium and phenobarbital sodi- 
um was started. Over the ensuing four 
days, he had recurrent partial motor 
seizures that affected the jaw, cheek, and 
periorbital muscles and the neek, all on the 
right side. These spells appeared to be 
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Fig 1.—Top, Onset of left midtemporal focal electrographic seizure was triggered by reading aloud. Bottom, 


(Continuation from top) after onset of electrographic seizure, clinical seizure commences (30 s) and ends 
(86 s). 
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Fig 2.—Onset of left central focal electrographic seizure was precipitated by writing. Last channel is 
jaw-mevement monitor. Later portion of electrographic seizure is identical to Fig 1, bottom. 


precipi-ate: by speech. 

The EEG and meurophysiological studies 
showed thet tle seizures were readily 
provexed Sy the patient's attempts to 
speak read silently or aloud, and write. 
Thedetails ef these studies are discussed in 
the next section. Neurological examination 
at the time of he EEG showed that the 
patient had great difficulty in expressing 
himself, with sow, hesitant speech and 
impaired -»pettion. He did not have 
comprehension difficulty or parietal lobe 
sigzs. Theme were no motor or cerebellar 
defies am sersory examination showed 
symmetric sensery loss of the glove-and- 
stocking pe n all modalities. Muscle 
streteh reflexes were generally decreased, 
but there were se pathological reflexes. 

Tw» days lates, during the attachment of 
electrodes to record an EEG with video- 
tape, ke ^d another prolonged partial 
seizure when he was as<ed questions. The 
seizure lasted fer Dé hours, during which 
time he shewed mtermittent confusion and 
was umable to fellow commands from time 
to time. He was given an intravenous 
phenebarbztal] belus, and the oral dosages 
of pmenytein and phenobarbital were 
increased. After this, he remained free of 
spoutaaeo-s amd language-induced sei- 
zures. dis iifficaity in speaking progres- 
sively mp-»vec One week later, he had 
mild, hesitant seeech, poor spelling, and a 
feeling of movement wken he was reading, 
pariañar when changing lines, as pre- 
viousty described by Critchley et al* 
Repeated CT showed ne new findings, and 
an attericzram showed patency of the 
extracranial-inteacranial arterial anasto- 
mosis. 
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NEUROPHYSIOLOGICAL STUDIES 


While electrodes were being attached to 
the patient at the EEG laboratory, Univer- 
sity of Virginia Medical Center, Char- 
lottesville, a technician asked him about his 
daughter's age. While he was trying to 
answer this question, a focal seizure devel- 
oped as described previously. A resting 
EEG failed to show any epileptic activity, 
but low-amplitude irregular delta activity 
was noted at the left temporal region. The 
same question was asked of him and a 
seizure again developed 15 s after he tried 
to speak. The EEG showed the rapid onset 
of low-amplitude rhythmic 1'%- to 2-cps 
delta activity that was diffusely distrib- 
uted over the left hemisphere and that 
progressively became of higher amplitude 
and faster frequency. Jerking movement 
of the right jaw promptly followed. (In 
some subsequent seizures, he had very mild 
jerking of the right hand as well.) As the 
EEG and clinieal symptoms became more 
marked, 3-cps bursts of muscle potentials 
obscured linkages from the right hemi- 
sphere, and the EEG showed rhythmic 
delta activity with probable low-amplitude 
multiple spike activity over the left hemi- 
sphere. The episode lasted for 110 s, and 
the clinical seizure gradually abated. 
Toward the end of the seizure activity, 
when the EEG was not contaminated by 
muscle potentials, repetitive discharges of 
well-localized, focal, and high-amplitude 
multiple spike or sharp wave activity were 
identified at the left midtemporal area, 
with a decreasing potential field at the 
adjacent areas. He was fully alert during 
this episode. 
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The next day, further detailed neuro- 
physiological studies were carried out. 
Within 10 s, silent reading of simple apha- 
sia-test material induced left hemispheric 
low-amplitude, rhythmic 1!2- to 2-eps delta 
activity with repetitive low-amplitude 
spike activity that had a maximum field at 
the left frontocentrotemporal region. This 
activity gradually increased ir amplitude 
and frequency and was accompanied by 
jerking of the right sides of the face, jaw, 
and neck. The reading material was put 
aside 25 s after the commencement of the 
seizure activity, but electrographic seizure 


activity continued for 70 s and then abrupt- 


ly ceased. 


When the patient was asked to read the 


same sentence aloud, electrographic sei- 
zure activity commenced within two s, this 
time at the left temporal region (Fig 1). It 
was a rhythmic spike activity of recruiting 
amplitude that spread rapidly to the para- 
sagittal area and was followed in 20 s by a 
clinical focal seizure, as was observed 
before. At this time, the patient uttered 
"E, e, e..." and then discontinued his 
effort to read. The attack lasted for two 
minutes, 20 s. 

Next, he was asked to write a dictated 
sentence. Low-amplitude, single sharp 
wave activity at the left central area was 
observed almost instantaneously. Within 
six or seven s, this activity became repeti- 
tive, with a rate of 2 to 24 cps and gradual- 
ly inereasing amplitude, and it spread to 
the left temporal or adjacent areas (Fig 2). 
A clinical focal seizure of the same nature 
followed, and the electrographic and clini- 
cal seizure lasted for one minute, 40 s. He 
was able to write only a single bar before 
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the clinical seizure commenced, and he was 
unable to proceed. 

In all of these episodes, he was fully alert 
and able to follow commands. Attempts to 
induce seizures by other means were 
unsuccessful. These imcluded calculation, 
repetitive swallowing, voluntary move- 
ment of his eyes, face, and jaw, opening 
and closing of his fists, and repetitively 
touching and rubbing various parts of his 
face and extremities. Cerebral evoked 
potentials to visual, auditory, and somato- 
sensory stimuli showed mildly decreased 
response amplitude over the left hemi- 
sphere. 

A later EEG showed definite improve- 
ment of left temporal delta activity and a 
few spontaneous left central sharp wave 
discharges, with enhanced beta activity at 
the same area. However, at this time, 
attempts to induce a seizure by reading, 
writing, speaking, and other methods were 
unsuccessful. An infermed consent was 
obtained for his participation in this study 
after the nature of the procedures had been 
fully explained. 


COMMENT 


This case had some unique features. 
Most of the previous cases of reading 
epilepsy or language-induced seizures 
have had random bursts of general- 
ized spike and wave activity or parox- 
ysmal rhythmic discharges. There are 
some patients who have had clinical 
partial seizures and focal, random 
spike activity at the contralateral 
central or frontocentral areas. The 
case of reading epilepsy reported by 
Chavany et al’ had focal onset of 
seizure activity at the left occipital 
area, with head turning and visual 
blurring. To our knowledge, the pres- 
ent case is the first one to show 
unequivocally clear focal electro- 
graphic ictal seizure activity that was 
precipitated by three facets of lan- 
guage function and that originated 
from temporal or central areas, with 
accompanying clinical partial sei- 
zures. 

This patient’s clinical seizures, neu- 
rological deficits, and EEG findings 
all suggest a localized lesion in the left 
hemisphere, especially the inferior 
motor strip and Broca’s area. The 
seizures were readily provoked by 
very brief attempts to speak, read, 
and write. It is more interesting that 
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initial spike discharges commenced at 


the temporal region while he was 
reading aloud but commenced at the 
left central area while he was writing. 
The localized cortical area of height- 
ened excitability seemed to be readily 
provoked by activity functionally re- 
lated to the particular anatomical 
region. The experimental work of 
Amantea* and Clementi, in which a 
sensory volley arriving at a previously 
strychnized sensorimotor cortex 
would set up a convulsive discharge in 
the corresponding afferent system, 
supports this explanation well. These 
observations document a clear case of 
the cortical origin of language- 
induced seizures. 

Participation of proprioceptive im- 
pulses in the induction of a seizure 
was not shown in this case; attempts 
to induce electrographic and clinical 
seizures by various movements of the 
ocular, facial, jaw, and throat muscles 
as well as the extremities failed to 
induce any seizure activity. The find- 
ings in this patient are suggestive of a 
more complicated central mechanism. 

A small ischemice infarct was 
thought to be the underlying etiology 
in this case, which is similar to the 
second case of secondary reading 
epilepsy of Bickford et al? However, 
their patient had focal seizures of the 
right upper extremity that were 
induced by reading, calculation, and 
recall, but not by writing or speaking. 
In addition, their patient's EEG 
showed bilaterally synchronous spike 
and wave discharges, but did not show 
focal electrographic seizure activity, 
as in the present case. 

The mild asymmetry of the sensory 
evoked potentials in the present case 
is probably related to an underlying 
ischemic vascular disease of the left 
hemisphere. The study shows a de- 
creased response, rather than facilita- 
tion, at the epileptogenic hemisphere. 
This finding may argue that primary 
sensory inputs (such as flash, pattern- 
reversal, click, and electric somatosen- 
sory stimuli) are ineffective in facili- 
tating evoked responses or seizure 
discharges in cases of language- 
induced epilepsy. 

Some patients with primary read- 


E 
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ing epilepsy were sensitive to either 
writing or speaking, which mostly 
induced jaw jerking without the 
development of full-blown seizures. 
Therefore, a question could be raised 
as to whether language-induced epi- 
lepsy can be clearly separated from 
reading epilepsy, and :here exists a 
semantic problem. We would prefer 
an inclusive term of “language- 
induced epilepsy,” as it seems to us 
that we are observing either single or 
multiple facets of speech function that 
provoke either generalized or partial 
seizures in different patients. Cases in 
which paroxysmal epileptiform dis- 
charges or seizures were provoked by 
listening to spoken language," by 
graphogenie epilepsy," or by writing 
as the most powerful activating stim- 
ulus" may also be included ;n this 
category. In contrast to some of the 
previous eases, our patient had good 
seizure control with phenobarbital and 
phenytoin therapy. 
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Psycho ogical Profiles in Patients 
With Multiple Sclerosis 


A Preiminary Investigation 


Janis M. P=yser PhD; Keith R. Edwards, MD; Charles M. Poser, MD 


€ Most psychological and psychiatric 
studies of zatients with multiple sclerosis 
(MS) have tailed to take into account the 
varying demographic and disease-related 
factors thabmay be expected to play a role 
in patients adjusimentto this disease. We 
describe the psychological response of 
patienrs tc MS as a function of age, sex, 
educaiiona! level. disease state, length of 
disease, physica! disability, manual dex- 
ter*y. anc abstract reasoning. Several 
resulting sponse patterns are dis- 
cussed. 

(Arca Neurol 37:437-440, 1980) 


Mipie sclerosis (MS) is a unique 

neuroogi- disease that frequent- 
ly results im physical and intellectual 
deficits ir young adutts during a peri- 
od of mamy years. As such, it can be 
expee-ced to hare a profound psycho- 
logical impact en the patient. In the 
absence « specific treatment for the 
eliriezl manifestations of the disease, 
psychelogieal support is of the utmost 
impor-anee in the total management 
of the pstiert The importance of 
stress-ul even's in the precipitation of 
symptoms in MS has been well-recog- 
nized by neumologists; therefore, the 
aprreeiat-»n of the psychological char- 
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acteristies of the patient with MS 


should provide useful clues in the 


interpretation of certain symptoms 
and in establishing guidelines for 
long-term management. 

Past studies of the psychological 
characteristies of patients with MS 
have addressed several different 
questions through varying  ap- 
proaches. Perhaps the most prevalent 
theme has been the attempt to delin- 
eate a uniform response to the dis- 
ease. Many physicians describe pa- 
tients with MS as exhibiting a charac- 
teristic euphoria. Sugar and Nadell' 
lent support to this notion, finding 
that euphoria, "a marked sense of 
well-being out of proportion to their 
physical condition,” was the prevail- 
ing mood among their subjects. Subse- 
quent studies discredited this belief, 
noting that depression occurs at least 
as frequently as euphoria, and that 
euphoria occurs predominantly along 
with signs of organic brain disease.” 
However, it is still not uncommon for 
physicians to refer to patients with 
MS as typically hysterie or euphoric. 
Most studies that use the Minnesota 
Multiphasic Personality Inventory 
(MMPI) have found clinically signifi- 
cant elevations on the so-called neu- 
rotic triad—hypochondriasis, depres- 
sion, and hysteria—suggesting depres- 
sion, anxiety, and bodily concern in 
patients with MS.** A few authors 
have studied the psychological reac- 
tion to MS by looking at its relation- 
ship to other individual factors such as 
sex, disease state, length of disease, 


and intelligence.*-'" 

We believe that past attempts to 
delineate a specific MS personality 
have failed for the reason that it 
would be naive to expect that all 
patients, regardless of their unique 
personal and symptom complex, will 
react in the same fashion and fit into 
a single pattern. Psychological adjust- 
ment should depend on the interplay 
of the nature and extent of involve- 
ment of the CNS, external variables, 
and the patient’s basie personality 
pattern. 

The purpose of this descriptive 
study is to examine the psychological 
adjustment of patients with MS in 
relation to a variety of demographic 
and disease-related factors, including 
age, sex, educational level, length of 
disease, age at onset and at diagnosis, 
disease state, physical disability, and 
cognitive functioning. The identifica- 
tion of potential patterns of psycho- 
logical response based on such vari- 
ables is a first step toward providing 
the physician with important guide- 
lines for informed, effective, long- 
term management of the patient with 
MS. 


PATIENTS AND METHODS 
Patients 


Patients followed up in the Multiple Scle- 
rosis Clinic of the Medical Center Hospital 
of Vermont, Burlington, with a diagnosis 
of probable or definite MS based on the 
Schumacher et al criteria" were contacted 
and asked to participate in the study. 
Those patients who were hospitalized on 
the neurology service during the time of 


Patients With Multiple Sclerosis—Peyser et al 437 





the study were also asked to participate. A 
total of 55 persons, 20 men and 35 women, 
agreed to serve as subjects. 


Measures 


Psychological.—The MMPI, an objective 
assessment instrument, yielded scores on 
ten clinical scales: hypochondriasis, depres- 
sion, hysteria, psychopathic-deviate, mas- 
culinity-femininity, paranoia, psychoasthe- 
nia, schizophrenia, hypomania, and intro- 
version-extroversion. Four other scales, 
77", L, F, and K monitor the validity of the 
responses. High scores on L and K suggest 
denial, while elevations on F indicate an 
unusual number of  pathologic  re- 
sponses.'*:'* 

Cognitive.-The Halstead Category Test 
is a test of nonverbal abstraction ability, in 
which the subject is presented with 208 
pictures of geometric forms divided into 
seven subtests and is required to identify 
the basic concept of each subtest. The score 
obtained is the number of errers made. A 
score of more than 50 is considered to be in 
the impaired range.'** 

Physician's Ratings.- The Kurtzke Disa- 
bility Scale'* is a ten-point scale of physical 
and functional impairment. It was con- 
structed for each subject. 

Objective Measures of Physical Ability.— 
The Purdue Pegboard is a test of manipu- 
lative dexterity. For a task of dexterity 
involving gross movements of fingers, 
hands, and arms, it provides separate and 
combined measures of the preferred hand, 
other hand, and both hands together. The 


Table 1.—Summary Information 


Variable Mean Range 
Age, yr 40.62 21-64 




















Education, yr 12.75 7-19 
Reported length of 

illness, yr 10.31 1-34 
Diagnosed length 

of illness, yr 6.81 0-19 
Age at reported on- 

set, yr 31.00 15-52 






Age at diagnosis, yr — 34.11 17-55 
Kurtzke Disability 
Scale, units 






3.11 0-8 





Fig 1.—Minnesota Multiphasic Personality Inventory (MMPI) pro- 
file of cluster 1: Hs indicates hypochondriasis; D, depression: Hy, 
hysteria; Pd, psychopathic-deviate; Mf, masculinity-femininity; Pa, 
paranoia; Pt, psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, introversion-extroversion. L, F, and K are three scales that 
monitor the validity of responses. (See “Measures” section.) 





assembly score provides a measure of fin- 
gertip dexterity. 

Demographic Information.— Reported and 
diagnosed length of illness, age at reported 
onset and diagnosis, and age at the time of 
testing, sex, educational level, and disease 
state (remission or exacerbation) were not- 
ed for each patient. 


Procedure 


Each subject was given a complete neu- 
rologic examination. On the basis of this 
examination, as well as a review of the 
patient's history, the Kurtzke scales were 
completed. Following the physical exami- 
nation, the psyehological tests were admin- 
istered by a psychometrician. 


RESULTS 


summary data for the 55 subjects 
are given in Table 1. Little informa- 
tion may be gathered from the aver- 
aged MMPI profile since all resulting 
mean scores were within the "normal" 
range, ie, 30 to 70. Patients do not 
necessarily react to illness in a uni- 
form fashion: nor do they respond to 
illness on the basis of sex alone, or 
level of disability alone, or any other 
single factor. Rather, it would seem 
safe to assume that there is a complex 
interaction between demographic and 
disease-related faetors and psycholog- 
ical adjustment. Consequently, cluster 
analysis" was performed to deter- 
mine if groups (clusters) of individu- 
als could be identified on the basis of 
the similarities of their responses to a 
number of variables. Cluster analysis 
maximizes the differences between 
groups in relation to the chosen vari- 
ables and minimizes the differences 
within groups. The following meas- 
ures were selected for this analysis: 
sex, age, reported length of disease, 
age at diagnosis, Purdue Pegboard 
assembly scores, Kurtzke Disability 
Scale scores, category test scores, raw 
scores for the validity scales of the 


MMPI, and the standard scores for the 
MMPI clinical scales. In this explora- 
tory study, we examined the results 
obtained fór two tc ten clusters. The 
six-cluster solution was considered 
optimal since further sclutions broke 
the subjects down into such small 
groups that they had little clinical 
usefulness. The MMPI profiles are 
shown in Fig 1 througk 6. The asso- 
ciated demographic and  disease- 
related information is given in Ta- 
ble 2. 

The first cluster consists of patients 
who have had the disease for the 
longest time and show the greatest 
physical difficulties. These patients 
are impaired cognitively. Their per- 
sonality profiles indicate extreme psy- 
chological difficulties and unusual 
symptoms that in some cases may be 
the result of cerebral involvement. 
Such patients are often characterized 
as exhibiting an “organic brain syn- 
drome.” 

The second cluster groups young 
patients who have had the disease for 
a short time, have the least physical 
impairment, and are cognitively in- 
tact. Their psychological adjustment 
is characterized by denial of any dis- 
tress or difficulty. These patients may 
need psychological support and prepa- 
ration should the disease progress and 
their current coping mechanisms no 
longer prove adequate. 

Clusters 3 and 4 have nearly equal 
reported lengths of disease, although 
group 3 is both older and had an older 
age at onset. Cluster 3 patients exhib- 
it a moderate degree of physical 
impairment and are cognitively in- 
tact. Their personality profiles indi- 
cate neurotic-like features of depres- 
sion, anxiety, and somatic concern. 
Such patients will probably be in the 
physician’s office frequently and re- 


Fig 2.—Minnesota Multiphasic Personality Inventory (MMPI) pro- 
file of cluster 2: Hs indicates hypochondriasis; D, depression; Hy, 
hysteria; Pd, psychopathic-deviate; Mf, masculinity-femininity; Pa, 
paranoia; Pt, psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, introversion-extroversion. L, F, and K are three scales that 
monitor the validity of responses. (See ‘‘Measures" section.) 


% MMPI 
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% MMPI 

5 53-5 


438 Arch Neurol—Vol 37, July 1980 





Patients With Multiple Scleros s—Peyser et al 


76 MMPI 
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4C 


br Dende e 6 Ru Birger 
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Fig 3.—Minnesota Multiphasic Personality Inventory (MMPI) pro- 
file for cluster 3: 4s indicates hypochondriasis; D, depression; Hy, 
hysteria; Pa, psyehopathic-deviate; Mf, masculinity-femininity; Pa, 
paranoia; Pt. psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, intrcversion-extroversion. 


76 MMPI 


JA 


L F K Ns D Pd Mf Pa Pt Sc Ma Si 
P -2 4»5"06-7T..9. 9 € 
Fig 5.—Minneso& Multiphasic Personality Inventory (MMPI) pro- 
file for cluster 5: ^s indicates hypochondriasis; D, depression; Hy, 
»ysteria; Pd. psy -nocathic-deviate; Mf, masculinity-femininity; Pa, 
Darano-a; Ft. psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, intreversion-extreversion. 


quire as mach =motienal support and 
reassurance as medical assistance. In 
contrast ce this, cluster 4 patients 
exhibi- less physical impairment cou- 
pled with tae mghest degree of cogni- 
tive impairmert of any cluster. None- 
theless, their persenality profiles sug- 






zest relatively nermal adjustment. Age, yr 45.38 31.00 49.08 41.50 38.€7 31.20 
This group mar net be aware of their Reported length, yr 18.38 | §.28 11.15 11.70 7.CO 4.40 


sognit ve Impairment in their daily 
lives, and ther function as if they 
were mot sericusly hampered or dis- 
zressed by a lisease that has been 
present for sane time and has. not 
resulted in  sigrificant disability. 
However, the physician should be 


score 





Table 2.—Disease-Related Information for Each Cluster 
Cluster 
5 
3 


1 2 3 
No. of patients 8 13 13 10 


4 6 
5 
Sex (M/F) 4/4 6/7 2/11 2/8 1/2 5/0 


Age at diagnosis, yr 35.88 27.54 43.00 31.90 35.33 29.00 


Purdue Pegboard score 


Category test score 79.38 33.77 47.54 84.50 46.€7 34.80 


Kurtzke Disability Test 


Lc 

a 

= 

m 79 

BS 

pu ENA gs 
50 

40 ( 
LP OK ag O Pd Mf Pa Pt Sc Ma Si 


Lise GROOT 8-9. 


Fig 4.—Minnesota Multiphasic Personality Inventory (MMPI) pro- 
file for cluster 4: Hs indicates hypochondriasis; D, cepression; Hy, 
hysteria; Pd, psychopathic-deviate; Mf, masculinity-femininity; Pa, 
paranoia; Pt, psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, introversion-extroversion. 


90 
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L F K Hs D Hy Pd Mf Pa Pt Sc Ma Si 
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Fig 6.—Minnesota Multiphasic Personality Inventory (MMPI) pro- 
file for cluster 6: Hs indicates hypochondriasis; D, depression; Hy, 
hysteria; Pd, psychopathic-deviate; Mf, masculinity-femininity; Pa, 
paranoia; Pt, psychoasthenia; Sc, schizophrenia; Ma, hypomania; 
Si, introversion-extroversion. 














27.00 128.08 74.62 102.90 104.3 91.40 






6.38 1.46 3.77 2.20 1.67 2.60 





alert to this group's difficulties and 
watch for signs of altering judgment 
and personalit> adjustment. 
Cluster 5 is a very small group of 
patients who have relatively little 
physical imparment and are, as a 
group, cognitively intact. The most 
strikimg feature of this cluster’s 
patients is thei hysterical personality 
style as revealed by the tests. The 
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physician may always have some 
doubt in this type of patient as to the 
accuracy of his diagnosis, and in any 
given exacerbation the possibility of a 
conversion reaction must be seriously 
considered. 

Cluster 6 is composed solely of men 
who have not had the disease long, are 
not cognitively impaired, and do not 
have serious physical impairment, but 


whose psychological reaction is one of 
acute distress. Patients of this type 
may need psychological assistance 
beyond that which the average physi- 
cian is able to offer. 


COMMENT 


Although most studies using. the 
MMPI as an objective measure of 
psychopathologie features among pa- 
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tients with MS have relied on mean 
scores, little, if anything, can be safely 
deduced from the mean profile of the 
subjects in this study since not one 
scale exceeds the generally accepted 
level of clinical significance. However, 
when the relationship between psy- 
chological response and demographic 
or disease-related variables is exam- 
ined, individual differences and clini- 
cally useful adjustment patterns be- 
come apparent. 

Young persons who have had the 
disease for a short time respond pri- 
marily in two ways, depending on sex 
and disability level. The patients in 
cluster 2, who exhibit no cognitive 
impairment and little physical disabil- 
ity, report no distress or psychopatho- 
logic features on the MMPI, but do 
exhibit denial. Young men, particular- 
ly with the onset of increasing disabil- 
ity, react with greater distress. Anxie- 
ty, bodily concerns, depression—the 
so-called neurotic overlay found in 
other studies—appear in some pa- 
tients after the disease has pro- 
gressed. 

The younger patients' denial of 
diffieulties and apparent need to pres- 
ent a good front may lead physicians 
to believe they perceive euphoria. 
However, it is important to distin- 
guish this kind of behavior from 
Sugar and Nadell’s' concept of eupho- 
ria. These patients do not appear to 
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have a sense of well-being out of 
proportion to their physical state since 
they are in fact not disabled. Their 
denial seems to be an adaptive coping 
mechanism rather than the pathologic 
state implied by Sugar and Nadell. 
The tendency for denial to decrease as 
neurologic involvement and physical 
disability i increase has been previously 
noted in a study by Baldwin. | 
That true euphoria, when present, 
may be related to CNS involvement or 
an organic brain syndrome has been 
suggested.** Those long-term patients 
in cluster 1 reporting unusual psycho- 
logical symptoms conceivably display 
inappropriate affect and impaired 
judgment, which lends support to this 
notion. As an interesting sidelight to 
this point, Shontz’ reported that 
patients with MS left unanswered a 
larger number of questions on the 
MMPI than did patients with other 
chronic diseases, and postulated that 
the ambiguity of the disease ac- 
counted for this. A similar finding 
was noted in this study in patients 
with higher levels of neurologic 
involvement, which presents the pos- 
sibility that the patients failed to com- 


prehend the questions. However, with | 


regard to cerebral involvement and 
euphoria or organic brain syndrome, 
our results indicate that severely dis- 
ordered psychological functioning is 
not necessarily concomitant with 
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bromocr:ptine and Buccolinguofacial Dyskinesias 
in Patients With Senile Dementia 


A Quantitative Study 


P. J. Delwaide, MD, A. Hurlet, MD 


è Eight women with senile dementia 
and buccolingucfacial dyskinesias 
(BLFD) were given Dremocriptine mesyl- 
ate (from 2.5 to 20:0 mg daily). The fre- 
quency oftueirabnermal movements was 
quantitated by a metnod consisting of 
repeated counts (220 measurements per 
patien’). Ir six patients. the mean frequen- 
cy of BLFD was lower during bromocrip- 
tine mesyiste therapy (even at daily doses 
of 10 mg arless) as compared with place- 
bo this result was statistically significant 
in four of the six. "he second day after 
cessation of 5romorriptine therapy, there 
seemed i» »e a rebound effect in six 
Patients. “hese phenomena are dis- 
cussed in licht of the possible existence 
of presynactic “autcreceptors” that would 
explain the parado» cal effects produced 
by a number of dopamine agonists. _ 

(Arca Nero! 37:441-443, 1980) 


Among sae various -ypes of buccolin- 

gaofaeal dyskinesia (BLFD) ob- 
servec ir man, ene can distinguish 
dyskines:zs that folow treatment 
with aneu-»eptie agents, the sponta- 
neous dvwskinesias cf old age, and 
these ind :c»d by dopaminergic treat- 
ment n petients with Parkinson's dis- 
ease. These movements are usually 
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attributed to dopaminergic hyperac- 
tivity at the striatal level, but other 
transmitters (acetylcholine, r-amino- 
butyrie acid, serotonin) may also be 
implicated in their genesis. Generally, 
drugs that diminish or block dopamin- 
ergic activity (as well as drugs that 
enhance cholinergic activity) reduce 
BLFD, while anticholinergic agents 
and dopamine agonists aggravate 
these movements.” 

On the other hand, Tolosa? has 
recently reported improvement of tar- 
dive dyskinesia following the adminis- 
tration of apomorphine, a dopamine 
agonist. This drug also lessens abnor- 
mal movements in patients with cho- 
rea.*? Another dopamine agonist used 
in the treatment of parkinsonism, bro- 
mocriptine mesylate, has also been 
shown to be effective in chorea.* As a 
result, we considered a study of the 
effects of this drug on BLFD to be of 
interest. 


PATIENTS AND METHODS 


Eight hospitalized women with senile 
dementia, exhibiting BLFD of at least one 
year's duration, were chosen for the study. 
Although none of them had a history of 
psychosis preceding the dementia, seven 
had been treated with neuroleptic therapy 
(Table 1), which had been discontinued for 
at least three months before the present 
study began. A clinieal summary of the 
patients and the drugs they received is 
shown in Table 1. In patients 2 and 8, 
poverty of facial movement was noted 
before commencement of treatment with 
neuroleptics. Patient 4 was treated with 


levodopa and orphenadrine for Parkinson's 
disease before the onset o? senile demen- 
tia, but never received neurolepties. Pa- 
tient 7 was the only one in whom dyskine- 
sias appeared before cessation of neurolep- 
tic therapy. ET 

The following method fer evaluation of 
the dyskinesias was chosen after various 
pilot studies. We found that in general, the 
use of electromyography, camera, or video- 
tape recorder elicited changes in the fre- 
quency of the dyskinesias. Therefore, it 
appeared preferable to quantitate the 
results by means of direct visual observa- 
tion. The frequency of the abnormal move- 
ments was determined from counts made 
by the same two observers who sat facing 
the patient. To establish the validity of this 
method, the following observations were 
made in the first four patients: ten meas- 
urements of the number of abnormal 
movements during one minute were car- 
ried out each hour for ten hours, thus 
giving 100 one-minute samples in a single 
patient each day. Taking the mean of these 
counts as a reference point, it was found 
that ten measurements per day, each of 
one minute's duration, spread over the 
waking hours, gave mean values that dif- 
fered only by +5% from the reference 
figure. When the ten measurements were 
all made during one hour the deviation 
from the reference figure increased to 
+25%. If only five determinations were 
made, but were well spread out in time, ie, 
at two-hour intervals, the mean count then 
varied +15% from the reference value: 
Therefore, the dyskinesia frequency in our 
patients was determined during one-min- 
ute intervals ten times a day once each 
hour between 8 AM and 5 PM. It was not 
possible to perform the counts every single 
day during the period of study (for exam- 
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Table 1.—Clinical Data 








Duration Drug Therapy Before Onset of Study 
Patient/Age, of Senile Duration of 
yr/Sex Dementia, yr BLFD, yr* Haloperidol Benperidol Sulpiride Orphenadrine 
































1/80/F 1.5 mg daily, 2 yr she 







4 100 mg daily, 2 yr 
5 


2/80/F 1.5 mg daily, 15 mo bus 150 mg daily, 11 mo 


1 : 
3 i KT 4 
6 mo 
4/71/F 2 2 " 100 mg daily, dura- 


tion unknown 






















1.0 mg daily, duratio 
unknown ‘ 


1.5 mg daily, 1 mo 






5/71/F 










6/86/F 300 mg daily, 


14 mo 











7/72/F 3 mg daily, duration 
unknown 


3 mg daily, 4 mo 












8/87/F 





* BLFD indicates buccolinguofacial dyskinesia. 


ple, on weekends), but about 220 measure- 
ments were made from each patient. Dur- 
ing the first 14 days, patients received two 


Table 2.—Results of Counts During Four Time Periods 


placebo tablets per day that were of the OR win comedia Disc Bs wae odi 
RMUR Speer ence ve. bromocriptine. After Mesylate, Mesylate, 12.5 to of Bromocriptine 
the placebo administration was discontin- Placebo Period 10 mg/Day 20 mg/Day Therapy 
ued, bromocriptine mesylate was adminis- DUE MEL tae Lose CTS Balbi 
tered in increasing doses, starting at 2.5 Move- Move- Move- Move- 


mg per day. It was increased by 2.5 mg ments ments ments ments 
every three days, up to a maximum daily per per per per 
dose of 20.0 mg. Patients received bromo- Patient Minute SD Minute SD Minute SD Minute SD 


criptine for 24 days. After discontinuation 21.55 + 5.74 1818 + 7.53 2032 + 4.50 
of bromocriptine therapy, counts were 45.85 +1189 3860 +17.05 39.1 +13.09 46.45 9.84 
made for one more week. The two observ- 
ers did not know what amount of which 4 38.17 +1705 3251 +1415 3535 2:13.56 43.88 +13.95 
EOD [I4 parent xo Mie e 
Cry ril idera pa RS 
Sere EE E ade e m 
RESULTS 
Bromocriptine therapy was well 
tolerated in the doses used. No signif- 
icant fluctuations in blood pressure, 





Tm 








cebo, to a degree that was statistically 
no psychiatrie changes, and no gas- significant in patients 1, 2, 3, and 5. In 
trointestinal side effects were no- all six patients with a decrease in 
ticed. frequency, it was already present at 

To display the results, measure- doses of less than 10 mg/day, and, in 
ments are being reported for four fact, was then more marked than at 
separate time periods: 14 days during ^ higher doses in patients 1 (P < .05), 2 
receipt of placebo, 12 days during bro- (P < .05), 3 (P < 01), and 5 (P < .01). 
mocriptine therapy at doses up to 10 There was a significant difference 
mg, 12 days during bromocriptine (P < .01) between the two periods of 
therapy at doses between 12.5 and 20.0 bromocriptine therapy only in patient 
mg, and seven days following the ces- — 5. Only patients 6 and 8 showed a 
sation of bromocriptine therapy. The nonsignificant increase in the fre- 
group mean of the counts during this quency of their dyskinesias during 
latter period was not significantly dif- ^ receipt of bromocriptine. Mean data 
ferent from that obtained during the from the entire week following cessa- 
placebo period (Table 2). | tion of treatment showed no signifi- 

Mean dyskinesia frequencies calcu- cant change, though it is possible that 
lated during bromoeriptine treatment ^ a rebound effect occurred on the sec- 
and during the week after its discon- ond day. In fact, the mean frequency 
tinuation have been compared by the of abnormal movements was higher 


Sometimes the BLFDs were quali- 
tatively modified, as in patient 7, in 
whom the abnormal movements, 
which at first affected all the perioral 
and tongue muscles, became restrict- 
ed to the lower lip during bromocrip- 
tine treatment. 


COMMENT 


Our study follows in the steps of 
clinical observations and recent exper- 
imental investigations on Hunting- 
ton’s chorea and tardive dyskinesias, 
which unexpectedly demonstrated 
that various dopamine agonists such 
as apomorphine,"*' bromocriptine," 
piribedil? and even levodopa? can 
bring about a diminution of abnormal 
movements that had previously been 
thought to reflect a state of central 


Student's ¢ test with the mean fre- on that day in six of eight patients, 
quencies during receipt of placebo ^ even when no decrease had been pre- 
(Table 3). viously observed (cases 6 and 8). The 

In six of the eight patients, the increase in frequency two days after 
mean frequency of abnormal move- stopping bromocriptine treatment 
ments during bromocriptine therapy ^ was significant in five patients 
was lower than during receipt of pla- ` (P < .05). 
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dopaminergic hyperactivity. 

Our study provides a methodologic 
advance in efforts to quantify the 
effects of a drug on BLFDs. It is 
based on counting movements inter- 
mittently during the patient’s waking 
hours, and it is thereby possible to 
define numerically the effects of 
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Table 3.—Comparison of Mean Frequencies of Abnormal Movements at Different 
Periods With the Mean Frequency During Receipt of Placebo 


——————————Ó—————————— 
All Dosage Combined 


Reduced* 


< 10 mg Daily 
1 Reduced* 


2 Reduced* Reduced* Reduced* Increased} 


Reduced? 
4 Reducedi 


Reducedi 
3 increased} 
"P < 05. 
TP — 01. 
INct significar. 


drugs. Th: permets an evaluation of 
the true statistical significance of the 
changes observed 

In eur patients with BLFDs, it was 
not possible to eetermine precisely 
whether the nvcurtary movements 
were spon-areous or secondary to 
neuroleptic therapy (Table 1). Howev- 
er, the presea! results indicate that 
bromecripine therapy reduced the 
abnormal mowrements in the popula- 
tion studied. The affect was moderate 
and more neticeabe at doses not 
exceeding H0 mg caily. Only patients 6 
and 8 shewei a nonsignificant in- 
crease in te freeuency of abnormal 
movementsat these low doses. Kartzi- 
nel etal,” whe observed exacerbations 
of Huntington -harea with bromo- 
criptine mesrlate therapy, adminis- 
tered it in doses ef bout 45 mg/day. 

It seems to be vel established that 
tardive dy=kiaesias are accompanied 
by a relative dopaminergic hyperac- 
tivity at the sirieta level. It is cur- 
rently postuleted that this is secon- 


L Delwaide P., Desselles M: Spontaneous 
bucee-linguo-facia! dy-kiresia in the elderly. 
Acta Neurol Sear? D6:256-262, 1977. 

2. Tarsy D. Bal«essaini RJ: The tardive dyski- 
nesia syndrome, in Kiawans H (ed): Clinical 
Neuropiarmecolamy. ew York, Raven Press, 
1976, vcl 1. 

3. Toosa E= Modifieation of tardive dyskine- 
sia anc spasmodic toxticollis by apomorphine. 
Arch Neurol 35:4259-462, 1278. 

4. T»osa ES, Sparter SB: Apomorphine in 
Huntington’s *horea: “linical observations and 
theoretical congideratiens. Life Sci 15:1371-1380, 
1974. 

5. Tolosa F=: Faradexical suppression of cho- 
rea by apomerahme. JAMA 229:1579-1580, 1974. 

€. Frattola L, *ibizzati M, Spano P, et al: 
Treatment of Humtingtons chorea with bromo- 
eryptine. Acto Nevrol Scaad 56:37-45, 1977. 

7. Corsini GU, Jmal® P, Masala C, et al: Apo- 
morphine hyeroct eride induced improvement in 
Huntinzton's ch rea. Arch Neurol 35:27-30, 
1978. 
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During Bromocriptine Mesylate Therapy 


12.5 to 20 mg Daily 
Reducedt 


Reduced? 
Reduced} 


Increased} 
Reduced 


dary to an increase in the number of 
postsynaptic striatal dopamine recep- 
tors. Therefore, the reduction in the 
frequency of BLFD produced by bro- 
mocriptine is a new example of an 
unexpected effect of. a dopamine 
agonist. 

Bromocriptine may act at two lev- 
els. In high doses, such as those used in 
the treatment of parkinsonism, it may 
aet by stimulating postsynaptic recep- 
tors, or by causing the liberation of 
dopamine from the presynaptic nerve 
endings, since its dopaminergic ef- 
fects require an intact dopamine syn- 
thetic mechanism.'? At low dosage, its 
action may be presynaptic," bringing 
about a decrease in both the turn- 
over ° and liberation" of dopamine, 
similar to that produced by apomor- 
phine when it stimulates presynaptic 
inhibitory "autoreceptors".'* 

Both dopamine agonists (apomor- 
phine and bromocriptine) have in com- 
mon the ability, in low doses, to dimin- 
ish dopamine liberation. This view is 
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Reduced} 
Reducedi 


5 Reduced? Reducedt Reduced} Reducedt 
8 Increasedt Increasedt Increasedi Increasedt 


Reducedt 
Increasedt 


Week After 
Bromocriptine 
Therapy Stopped 


Increasedi 
Increasedt 


Increasedt 


Increased* 
Increased* 





supported by the exacerbation of par- 
kinsonism that is sometimes caused 
by low doses of apomorphine. The 
situation is less clear in the case of 
bromocriptine, which is said to im- 
prove paralysis agitans even in small 
doses. However, the conditions of 
three of 86 patients described by Lees 
et al'? were made worse by doses 
below 10 mg/day. 

While supporting the hypothesis of 
a presynaptic mechanism to explain 
the action of bromocriptine, the pres- 
ent study argues neither in favor of 
nor against the theory of postsynaptic 
receptor hypersensitivity. A reduction 
in dopamine liberation. even in the 
presence of hypersensitive postsynap- 
tic receptors, should be accompanied 
by a reduction in symptoms. 


Nonproprietary Names and 
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Bromocriptine mesylate— Parlodel. 
Levodopa—Bendopa, Dopar, Larodopa. 
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Agenesis of the Corpus Callosum 


Ronald B. Lynn, MD; Denton C. Buchanan, PhD; Gerald M. Fenichel, MD; Frank R. Freemon, MD 


* A father and son with agenesis of the 
corpus callosum are described. An 11- 
year-old boy underwent clinical examina- 
tion because of poor school performance. 
On physical and mental examinations he 
was normal, except for an enlarged head. 
Computerized tomographic (CT) scan 
showed agenesis of the corpus callosum. 
The patient’s father also had an enlarged 
head. Although he had never had any 
symptoms, he underwent CT scanning, 
which revealed agenesis of the corpus 
callosum. Psychological tests showed 
good communication between the two 
cerebral hemispheres. All-night sleep 
EEGs showed asynchronous sleep spin- 
dies. 

(Arch Neurol 37:444-445, 1980) 


Agenesis of the corpus callosum is a 

relatively common malformation 
that may occur in isolation or in com- 
bination with other cerebral malfor- 
mations.’ With the exception of Aicar- 
di’s syndrome, in which there is a 
constellation of ocular and cerebral 
malformations? we know of only six 
reports of familial oecurrence of agen- 
esis of the corpus callosum.^* The 
present communication is the first 
description of a family in which agen- 
esis of the corpus callosum was trans- 
mitted by autosoma! dominant inheri- 
tance. In addition, all-night polygraph 
studies of this family revealed sleep 
spindle asymmetries. 


REPORT OF CASES 
Clinical Evaluation 


The proband, an 11-year-old white male, 
was referred to the Vanderbilt Pediatric 
Neurology clinie in October 1977 for evalu- 
ation of learning disabilities and poor coor- 
dination. Psychological testing in school 
demonstrated an overall IQ of 88 with 
specific deficits in reading and comprehen- 
sion skills. 

Physical examination revealed an alert, 
cooperative patient with obvious megalen- 
cephaly. Head cireumference was 60 cm 
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(> 98th percentile). The remainder of the 
examination was unremarkable, except for 
mild incoordinaticn of rapid alternating 
movements of the hands. Several revealing 
faets were noted in the family history, 
which led to examination of the parents 
and one sibling. The patient's sister, aged 
15 years, also had poor school performance 
and was found to have mild right hemi- 
spherie dysfunction on psychological test- 
ing. She appeared normocephalic and her 
examination was normal. 

The patient's father, a 35-year-old truck- 
driver, reported that his head had been 
large since childhood. His examination 
revealed megalencephaly, but he was 
otherwise normal. The father stated that 
his mother had had a large head as well. 
The patient’s mother appeared to be of 
normal intelligence. Her head cireumfer- 
ence was normal and neurological exami- 
nation was unremarkable. 

Cranial computerized tomographic (CT) 
scans of the proband and his father demon- 
strated complete agenesis of the corpus 
callosum with secondary dorsal displace- 
ment of the third ventricle and a typical 
bat-wing configuration of the third and 
lateral ventricles without other abnormali- 
ties (Fig 1). The cranial CT sean of the 
proband’s sister was normal. 

Special psychological tests revealed very 
little disconnection abnormality. Both sub- 
jects were left-hemisphere dominant, as 
determined by their usual writing hand, 
sighting eye, and kicking foot. Both could 
write sample phrases with either hand 
without error. The subjects were asked to 
feel 11 common objects with one hand and 
orally name them or, on another occasion, 
write the names with the opposite hand. 
The right hand performed without error 


and the left made only the most subtle 
errors, calling a square a triangle, a fork a 
spoon, and a dime a penny. The subjects 
had difficulty distinguishing a C from a G 
and an X from a K by palpation, but these 
alphabet errors occurred equally with both 
hands. 


Sleep EEG Studies 


Sleep was recorded throughout the night 
for one night, and again for one night after 
a week's interval, according to the method 
of Rechtschaffen and Kales, with addi- 
tional EEG leads as indicated in Fig 2. Ten 
minutes of waking record were obtained 
before sleep onset. 

On visual analysis, tke EEG alpha 
rhythm appeared bilaterally symmetrical. 
When the patient became drowsy, the 
alpha rhythm disappeared simultaneously 
over both sides of the head. La:er the 
patient fell asleep and sleep spindles 
appeared. The sleep spincles were asyn- 
chronous and sometimes occurred alter- 
nately between the two hemispheres. The 
theta rhythm and the sawtoothed waves of 
rapid eye movement (REM) sleep appeared 
simultaneously and symmetrically over 
both hemispheres (Fig 2). 

The sleep records were scored by the 
method of Rechtschaffen and Kales.* Most 
of the father's sleep was in stage 2. He had 
very little slow-wave sleep and a slightly 
lower percentage of REM sleep than 
expected. The father reported difficulty in 
falling asleep and staying asleep. On one 
night, he had 40 minutes of interspersed 
wakefulness. The son had no sleep com- 
plaints; he had very short sleep latencies 
and a low amount of interspersed wakeful- 
ness. Sleep data are presented in the 
Table. 





Fig 1.—Computerized tomographic scans of son (left) and father both show typical 
findings of agenesis of corpus callosum. 
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Fic 2.—Sleerz E=G o father. Sleep spindles were frequently asynchronous in both father 


and son. 












Felative Amount of Sleep Stages for Each Night 


Father Son 
———————————————— M 
Night 1 Night 2 Night 1 Night 2 
D MEERS |. 2730. 7.5 .— D $1. 
Sleep stage, 3 
Stage) 20 16 19 14 
Sage? 67 69 54 61 
Stage3 1 ne 10 10 
Stages 0 0 13 13 
Rapideey= move- 
ment 12 14 4 2 
interspersed wake 
tme, min 17 40 14 10 


Total timein ted, min 470 432 478 433 


Sleep latency -s tir» from lights out to first sleep spindle. 


COMMENT 


The three telencephalic commis- 
sures develop n the midline from the 
angle of the telen-ephalon at the site 


1. Award: J. L@ebve J. Lerique-Koechlin A: 
A new =yndreme: -pasr in flexion, callosal agen- 
esis œular :onc*mal-ies. Electroencephalogr 
Clir N-uroghrsio: 19:6€9-610, 1965. 

2. Fzriell BG, Chur RWM, Doro JM, et al: 
EEG recogriton of Ascardi’s syndrome. Arch 
Newrol 34:562-566. 1977 

3. Zelwewer H: Ager=sis eorporis callosi. Helv 
Ped:at- Acte 7 139-155, 1972. 

4 Numa: | Faser FC: Agenesis of the cor- 
pus caJosur . à report of two cases in siblings. 
Arch euro» Psyc-iatr. '14:182-185, 1955. 

5 Ziegler E Bésartige familiäre frühinfantile 
Kramp krankheit. teilweise verbunden mit fam- 
iliárer 3alk-mmplasie. Felv Pediatr Acta 13:169- 
184 1958. 

6 Menke-JH, Fhilip-art M, Clark DB: Heredi- 
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of its junction with the diencephalon. 
They originate in close proximity 
from the commissural plate, a focal 
thickening of the lamina terminalis, 
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but the anterior commissure becomes 
separated from the corpus callosum 
and the hippocampal commissure dur- 
ing the third gestational month by the 
development of the cavum septi pallu- 
cidi. When there is complete absence 
of the corpus callosum and hippocam- 
pal commissure, the roof of the third 
ventricle rises to a more dorsal posi- 
tion and becomes incorporated with 
the lateral ventricles into a single 
“bat-shaped” vesicle that is readily 
identified by CT scan ar pneumoen- 
cephalography. 

To our knowledge, th s is the first 
family described with autosomal dom- 
inant inheritance of agenesis of the 
corpus callosum. In other families 
described in the literature, the defect 
occurs among siblings ard the trait is 
thought to be transmitted by autoso- 
mal recessive inheritanee.* Menkes 
et al^ have described tke only other 
family in which the anomaly occurred 
in more than one generation; this 
family clearly had X-linxed recessive 
inheritance. Aicardi’s syndrome oc- 
curs almost exclusively in females and 
may be transmitted as an X-linked 
dominant trait, lethal in the male. 

Since the initial studies of Carpen- 
ter and Druckemiller,?^ several EEG 
studies have demonstrated symmetri- 
cal alpha rhythm in patients with 
agenesis of the corpus callosum. Other 
EEG abnormalities, incuding asym- 
metrical seizure discharges, have been 
reported in individuals with asso- 
ciated cerebral malfermations.''” 
Sleep spindles are 12- to 15-Hz activity 
that usually occurs symmetrically over 
the two sides of the head. Spindles can 
still be recorded from the thalamus of 
experimental animals after decortica- 
tion.^ The present find. ng of asym- 
metrical sleep spindles in agenesis of 
the corpus callosum confirms the pre- 
vious work of Paolozzi and Guazzi'* 
and suggests that the synchronicity of 
sleep spindles requires intact interce- 
rebral commissures. 
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Child Neurology 


Perinatal Neuropathy 
as an Karly Manifestation of Krabbe’s Disease 


James S. Lieberman, MD; Meherji Oshtory, MD; Robert G. Taylor, MD; Pierre M. Dreyfus, MD 


è An asymptomatic child with antena- 
tally diagnosed globoid cell leukodystro- 
phy was found to have electrodiagnostic 
evidence of peripheral neuropathy at 7 
weeks of age. The earliest prior such 
evidence in the literature was in a 
6-month-old child. Thus, peripheral neu- 
ropathy can be both the initial manifesta- 
tion and a very early finding in Krabbe's 
disease. 

(Arch Neurol 37:446-447, 1980) 


nvolvement of peripheral nerves in 

globoid cell leukodystrophy 
(Krabbe's disease) is well docu- 
mented,'* but it has been generally 
accepted that neuropathy occurs late 
in the course of the disease, and after 
the disorder of the CNS is well estab- 
lished. To date, the earliest electro- 
diagnostic evidence of peripheral 
nerve involvement has been reported 
in a 6-month old child.' Electrodiag- 
nostie evidence of peripheral neuropa- 
thy has been reported as the initial 
manifestation of metachromatie leu- 
kodystrophy,' and segmental demyeli- 
nation has been shown to be the path- 
ologic process in both diseases.* We 
describe the evidence for peripheral 
nerve involvement at 7 weeks of age 
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in an asymptomatic infant with 
Krabbe's disease who was diagnosed 
antenatally by means of amniocente- 
sis. 


REPORT OF A CASE 


A female infant was seen at 5 weeks of 
age because of the diagnosis of Krabbe's 
disease established by amniocentesis at 
five months’ gestation. Neonatal examina- 
tion results were reported as normal. A 
sister had died of verified Krabbe’s disease 
at 1 year of age. 

The patient was alert and responsive and 
moved all four extremities actively. The 
Moro response, sucking, rooting, and step- 
ping refiexes were present. Results of sen- 
sory and cranial rerve examinations were 
normal, as was muscle tone. Tendon 
reflexes were absent. Height and weight 
were at the 50th percentile, while head 
circumference was at the 70th percentile. 

Development was normal for the first 
two months. At 3 months of age, weakness 
of neck muscles was found, and by 3% 
months of age, progressive loss of muscle 
tone in all extremities was noted. At 6 
months, the child was thought to have 
decreased vision and hearing, and at 8 
months, myoclonie seizures appeared. By 9 
months of age, muscle tone and movement 
were virtually absent. Progressive neuro- 
logic decline and repeated respiratory 
infections occurred until the child died of 
bronchopneumonia at 17 months of age. 
Necropsy was not permitted. 

Results of routine laboratory studies 
were normal. At 7 weeks of age, the CSF 
protein level was 580 mg/dL, while the 
serum acid phosphatase level was 6 units/ 
dL (normal, 0 to 2 units/dL). 

The diagnostic amniocentesis at approxi- 
mately five months of gestation revealed 


that cultured amniocytes had a f-galacto 
cerebrosidase level o? 0.0026 nmole/mg of 
protein/hr (normal, 0.9 to 3.3). A subse- 
quent study at 15 months of age using 
leukocyte pellets from the patient revealed 
a f-galacto cerebrosidase level of 0.29 
nmoles/mg of protein/hr (control, 4.7). 

The electrodiagnostic studies of the 
patient are summarized in the Table. The 
initial study at 5 weeks of age was thought 
to show a neuropathic abnormality because 
of decreased insertional activity in con- 
junction with a decreased number of volun- 
tary motor unit action potentials of normal 
amplitude and borderline prolonged dura- 
tion. While technicaly adequate conduc- 
tion velocities could not be obtained, the 
M-wave amplitude was quite low compared 
with published normal values. Both find- 
ings were suggestive of peripheral neuro- 
pathy. 

The study at 7 weeks of age showed 
identical electromyographic (EMG) find- 
ings. The nerve conduction velocity studies 
now showed clear-cut evidence of slowed 
conduction,*' establishing the peripheral 


. neuropathy suspectec at 5 weeks of age. 


The final study at 8 months of age 
showed progressive EMG changes consis- 
tent with neuropathr. The nerve conduc- 
tion velocities revealed persistent slow- 


ing. 


COMMENT 


Peripheral nerve involvement has 
been demonstrated in virtually all 
cases of Krabbe's disease specifically 
studied in this rezard. The concept 
that the neuropathy is a relatively late 
manifestation of the disease probably 
stems from the delay of electrodiag- 
nostic and biochemical studies until 
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the å sease has been clinically evident. 
In cur ease, the family history and 
antenatal ciaznosis ed to electrodiag- 
nostee test ng at an early age, allow- 
ing the diagrosis of perinatal periph- 
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eral neuropathy as the first identifi- 
able manifestation of Krabbe's dis- 
ease. ; 
If the results of this study are con- 
firmed by others, early electrodiag- 
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Adrenoleukodystrophy 


Report of Two Cases With Relapsing and Remitting Courses 


Peter J. Walsh, MB, BS 


€ Two boys with adrenoleukodystrophy 
(ALD) had unusual clinical courses. The 
first had three episodes of relapse and 
two remissions associated with elevation 
and fall in CSF protein levels. The second 
boy has had a prolonged remission of his 
neurologic symptoms with continuing 
adrenocortical failure. There may be a 
limited role for steroids in the treatment of 
the cerebral aspects of ALD. 

(Arch Neurol 37:448-450, 1980) 


Adrenoleukodystrophy (ALD) is an 
X-linked inherited neurologic dis- 
ease affecting cerebral white matter, 
adrenal cortex, testis, and dermal and 
conjunctival nerve fascicles. With 
the delineation of the morphologic 
features of ALD,'' clearer descrip- 
tions of the clinical features of the 
condition have followed.'^ Typically, 
this disease affects boys between the 
age of 3 and 12 years and runs a rather 
stereotyped course without remission. 
However, it has recently become evi- 
dent that the spectrum of the disease 
is wider than originally thought. Cole- 
man et al* have described a child with 
the onset of ALD at 1 month of age, 
and Schaumburg et al,’ in an adden- 
dum to their review, have reported 
ALD in a 53-year-old man. 
The two cases reported herein add 
to the previously reported clinical 
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spectrum of ALD. The first patient 
demonstrated a series of relapses and 
remissions, and the second had almost 
complete neurologic recovery. 


REPORT OF CASES 


Case 1.—Clinical Findings.—This boy was 
born of healthy, unrelated parents with no 
family history of neurologic disease. At 
age 7, he was slow at reading and arithme- 
tic. The following year, he became socially 
withdrawn. At 9, he had a brief illness with 
fever, anorexia, drowsiness, and mental 
confusion. Several months later, his school 
work began regressing, and he was un- 
steady on his feet. His vision appeared to 
be deteriorating, and on occasions he expe- 
rienced momentary conjugate deviation of 
his eves in both the horizontal and vertical 
planes. 

Lumbar puncture (LP) was performed at 
his local hospital. The CSF contained 36 
WBCs per cubic millimeter and 220 mg of 
protein per deciliter. The following day, he 
vomited and became febrile, lethargic, 
irritable, and incontinent of urine. A sec- 
ond LP showed an cpening pressure of 190 
mm of H.O, ten lymphocytes per cubic 
millimeter, a CSF protein level of 230 
mg/dL, and a glucose level of 90 mg/dL 
(Fig 1). An EEG showed generalized slow- 
ing. He was referred to the National Hos- 
pital, Queen Square (NHQS), London, on 
Aug 24, 1969, for further investigation. He 
was drowsy, apathetic, and mute. The neck 
was stiff. There was no papilledema or 
cranial nerve abnormality. Muscle power 
and tone were within normal limits. Ten- 
don reflexes were sluggish and plantar 
responses were extensor. Blood pressure 
(BP) was 100/50 mm Hg, and he was 
mildly dehydrated. Bilateral burr holes 
were made and both lateral ventricles were 
cannulated, The intraventricular pressure 
was normal. The ventricular fluid showed 
one lymphocyte per cubic millimeter, occa- 
sional RBCs, and 400 mg of protein per 


deciliter. An air encephalogram and bilat- 
eral carotid arteriograms showed normal 
findings. Hydrocortisone therapy, 100 mg/ 
day, was started, and after two days was 
replaced by prednisolone, 15 mg/day. Ten 
days after admission, an EEG showed gen- 
eralized high-voltage 8-waves throughout 
the record without focal or paroxysmal 
features. During the next four weeks his 
condition improved. Speech returned grad- 
ually, but mood was labile. Visien was 
normal. Tendon reflexes were sluggish and 
plantar responses were flexor. His gait was 
stiff-legged. Parallel with the clinical 
improvement, there was a decline in CSF 
protein levels (Fig 1). He was discharged to 
receive reducing doses of prednisolone, and 
his condition was stable for 17 days. On the 
day of his second admission to NHQS, 
three days after he had completed the 
course of prednisolone, he had been well 
and was playing football. He suddenly 
began vomiting and became difficult to 
rouse. Temperature was 38 °C, BP was 
100/40 mm Hg, and pulse rate was 100 
beats per minute. The neurologic findings 
were otherwise unchangec from the first 
admission. An LP was performed (Fig 1) 
and the CSF protein level had increased 
again from 60 mg to 160 mg/dL. The CSF 


- pressure was normal. On che following day, 


he was much more alert, but would not 
respond to commands. He was noted to 
have a slight divergent squint, and neither 
ankle jerk could be obtained. Conduction 
velocity of the right latera. popliteal nerve 
was normal. An EEC showed diffuse slow 
activity. His condition improved slowly 
during the next five days to the status 
prior to this admission without treatment, 
Three days later and before his discharge, 
the CSF protein level had fallen to 100 
mg/dL. 

Nine days after discharge, he was read- 
mitted for the third time. His gait had 
deteriorated and he had begun to drag his 
right leg. He appeared to have great diffi- 
culty focusing when playing with toys. He 
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vomited ard complained of a left frontal 
headache. He was irowsy and irritable. All 
tendon reflexes were brisk and muscle tone 
was increased m all limbs. Plantar 
responses were extensor. Occasional myo- 
conie jerks resenbling salaam spasms 
were observed. Tie EEG showed diffuse 
irregular 1- tz 7-Ez activity. No focal or 
paroxysm fostures were seen. A second 
air enceph=logrameshowed normal findings 
end the CSF prozeir level was 200 mg/ 
GL. 

Dering = five-week course of corticotro- 
pin therapy, he besame more alert but now 
bad a ree2ptrre dysphasia. He became 
totally blind zmd tie pyramidal tract signs 
became mare evid-nt A rectal biopsy and 
rgh: fromal lobe cerebral biopsy were 
performec, bat the specimens showed no 
Giagnostic features. At this time, he was 
sill able © take a few steps with assis- 
tance, but 1e seon bezame immobile. Dur- 
ing 2 quieseert phzse Df his illness, the CSF 
protein lemel] wad allen to 110 mg/dL. He 
ed at the age of 12 vears, 11 months, and 
a necropsy was performed. 

Pathologic “hanmees—The brain showed 
marked atopy. Gm sectioning, the cortex 
was preserved H »wever, the entire cen- 
trum semmovale was diffusely demyeli- 
rated, wh: e -here was obvious preserva- 
t. or of the subcert=al arcuate fibers. In the 
brainstem, laek of mrelin was seen in the 
pyramidal! -raets. 

Microse icexamination showed demye- 
Imation of the centrum semiovale in all 
regens with alia replacement. In some 
parts, the subeortecal arcuate fibers were 
relatively better preserved. There was 
marked yprolferaion of hypertrophied 
astpecytes anc 31br»us gliosis in the demye- 
Imated white matter. Numerous blood ves- 
sels were surrounded by collections of 
mononucle-r cells and lipid-laden phago- 
cytes. In the werst afected areas, sudano- 
philic material wa- sparse, while in a few 
parts where demvelnation was still in 
progress, a zmea: deal of sudanophilic 
Material was present. In the cerebellum 
Gemyelinatior was only seen centrally, 
affecting maim y the zmiculum of the den- 
tate nucleus. The Frainstem and the spinal 
cord showed eriy secondary degeneration 
of the descending tracts. 

The adrena eortex showed marked atro- 
phy: the sona retcu aris and fasciculata 
bad completely «iszppeared. The zona 
glomerulosa was preserved, but it con- 
tained several zreups of large cells with 
deeply ec-ineshil2? zytoplasm, some of 
which displayed striation. On electron 
microscopy of the white matter, cytoplas- 
mic lamellar inclusions were seen in the 
phagocytic ce E. 

Case 2.-This bey comes from a family 
where there is n» known neurologic or 
adrenal disease. He was normal until 5 
years, 10 months, when he became with- 
drawn. He showed no interest in school and 
complained cf dficulty in seeing the 
blackboard amd television. Subsequently, 
deterioraten m wrting, forgetfulness, 
and failum t» recognize familiar objects 
vas evident. Thre» days before admission 
to the hospital, a- the age of 6 years, 4 
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Fig 1.—Rise and fall of CSF protein levels in patient 1 





Fig 2.—Left and right, Low-density abnormalities are seen around posterior periventri- 
cular region (case 2). Right, Postcontrast scan fails to show enhancement. 


months, there was rapid deterioration with 
marked slowing of comprehension, loss of 
speech, unsteadiness of gait, and inconti- 
nence of urine. The night before admission, 
he experienced headache, and the following 
morning had a grand mal convulsion. At 
his loeal hospital, he was lightly stuporous 
and had twitching of his right arm. The 
CSF pressure was greater than 400 mm of 
water; there were no RBCs; 13 lymphocytes 
per cubic millimeter were seen, the protein 
level was 60 mg/dL, and the glucose level 
was 100 mg/dL. He was transferred to the 
Hospital for Sick Children, Great Ormond 
Street (GOS) on March 7, 1970. He was 
febrile and drowsy; results of general 
examination were otherwise normal. Neu- 
rologic examination revealed bilateral op- 
tic atrophy, left upper motor neuron facial 
nerve paresis, and weakness and hyperre- 
flexia of the left arm and leg. A series of 
grand mal convulsions ensued during the 
next 48 hours. These stopped and his con- 
scious state improved during the next few 


days, permitting more detailed assess- 
ment. He had slow, slurred speech with 
impaired comprehension. There was left- 
sided visual inattention and partial left 
homonymous hemianopiz. Pursuit move- 
ments of the eyes to the right were 
impaired, and optico kinetic nystagmus 
with the drum spinning to the right was 
also impaired. Visual acuity was 6/12 bilat- 
erally. Viral studies showed no evidence of 
herpes or measles infection. Levels of plas- 
ma amino acids, urea, and electrolytes, 
blood lactate, and pyruvate were normal, 
and there was no intracellular metachro- 
matic material in the urine. An EEG one 
day after admission showed generalized 1- 
to 5-Hz high-voltage (up to 500 mV) slow 
activity, being more preminent over the 
right hemisphere. Findings on an electro- 
retinogram (ERG) and visual evoked 
response (VER) using dash stimulation 
were normal. A nuclide brain scan showed 
diffuse, moderate increase of uptake of 
isotope in the right frontoparietal region. 
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An adrenocorticotropic hormone (ACTH) 
stimulation test showed no response; the 


‘serum cortisol level prestimulation was 


14.9 ug/dL, and poststimulation it was 13.5 
pg/dL. A three-day ACTH stimulation test 
measuring 24-hour urinary 17-ketosteroids 
and 17-hydroxycorticosteroids confirmed 
adrenocortical hypofunetion. A Mantoux 
test was negative and a chest x-ray film 
was normal. The patient was treated with 
cortisone acetate, 15 mg/day, and pheny- 
toin, 150 mg/day. Examination one month 
after admission revealed that his behavior 
was aggressive. There was left-sided sen- 
sory inattention and left hemiparesis. He 
did not use his left arm. He dragged his left 
leg and had an unstable gait and an equi- 
nus deformity of the left foot. Tendon 
reflexes were augmented on the left, and 
cogwheel rigidity was elicited in both arms. 
The left plantar response was extensor. He 
was incontinent of urine and feces. He 
went home and was reviewed at frequent 
intervals as an outpatient. Unexpectedly, 
his condition gradually improved. 

Sixteen months after discharge from the 
hospital, his visual acuity had become 6/6 
bilaterally. This was a progressive rather 
than sudden improvement in vision. Like- 
wise, signs of the left hemiparesis gradual- 
ly disappeared. His condition continued to 
improve, but he was troubled by persistent 
nocturnal enuresis. By 1975, he had had no 
convulsions for five years, and so pheny- 
toin therapy was stopped. In 1976, verbal 
intelligence quotient (IQ) was 87 and per- 
formance IQ was 92. In 1978, he was admit- 
ted to GOS for reassessment. Results of 
examination were normal apart from the 
findings of bilateral optic atrophy and 
brisk tendon reflexes. The left plantar 
response had become flexor. Dexametha- 
sone therapy was started after predniso- 
lone therapy was stopped, and a three-day 
ACTH stimulation test was repeated and 
confirmed the original diagnosis of adreno- 
cortical hypofunction. A water deprivation 
test demonstrated normal renal concentra- 
tion ability and there was the usual diurnal 
rhythm of urine output. The plasma renin 
level was normal, but the plasma aldoster- 
one level was undetectable. An EEG 
recording showed a background a rhythm. 
There were excessive slow and fast compo- 
nents with shifting asymmetry. Results of 
ERG and VER using flash stimulation 
were again normal. A computerized tomog- 
raphy (CT) scan demonstrated bilateral 
low attenuation lesions in the white matter 
of the parietal and occipital lobes that did 
not enhance with contrast (Fig 2). There 
was minimal ventricular enlargement. 


COMMENT 


Case 1 is unusual because of the 
fluctuation in the clinical course with 
three episodes of relapse and two re- 
missions, albeit of short duration, 
interposed in the overall picture of 
neurologic deterioration. While it has 
been the experience of some clinicians 
that relapses and remissions are not 
uncommon in ALD, reports of cases 
with relapse and remission in the 
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literature are difficult to find. Blaw,° 
in his review of ALD, has referred to 
fluctuations of conscious state as 
being occasional and related only to 
adrenal failure. The fluctuations in 
conscious state in patient 1 seem to be 
clearly related to CNS dysfunction 
with the elevation of CSF protein, 
rather than to changes in adrenal 
function. 

It is of interest that both a dramatic 
decline in CSF protein level and an 
associated clinical remission occurred 
after the institution of steroid thera- 
py (Fig 1), and conversely, a relapse 
with subsequent elevation of the CSF 
protein level occurred after steroid 
therapy had been stopped. Schaum- 
burg et al' and Powell et al* have 
stated that steroids have no beneficial 
effect on the CNS in ALD. However, 
Eiben and Di Chiro" have demon- 
strated decreased contrast enhance- 
ment on CT scanning of a patient with 
ALD after a week of steroid therapy. 
While it is likely that steroids will 
have no beneficial effect on the pri- 
mary metabolie defect in ALD, it may 
not be the case with its secondary 
effects, especially if CSF pressure or 
the CSF protein level are markedly 
elevated. 

Case 2 is unique since this patient 
appears to have gone into complete 
neurologic remission. Because of his 
current state of good health, adrenal 
and/or brain biopsy have not been 
contemplated. However, there seems 
little doubt about the diagnosis of 
ALD in the presence of well-docu- 
mented adrenocortical hypofunction 
and evidence of white matter disease 
on the CT scan. 

Two cases of remission in Schilder's 
disease have been reported," but 
these were in female patients and so 
did.not have ALD. The latter case was 
considered by Byers" to have acute 
hemorrhagic leukoencephalitis. 

It is puzzling why ALD, which 
appears to be an inherited metabolic 
disease, manifests in some patients in 
the first year of life and in others not 
until the sixth decade. Unlike meta- 
chromatic leukodystrophy, in which 
there are genetically distinct forms to 
account for the different ages of 
onset," ALD may manifest at differ- 
ent ages within the same family.’ 

.Menkes and Corbo'* have suggested 
that ALD may result from defective 
one carbon degradation of very long 
chain fatty acids via a hydroxylation. 
Should this prove to be the case, it still 
leaves unexplained the occasional 
remission and relapse. These episodes, 
and indeed the apparent neurologic 
eure of patient 2, and the variable age 


m dl IR see 2 
. 


of onset within families may mean 
that the putative enzyme abnorrrality 
is potentially amenable to environ- 
mental manipulation. 
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from the Australian Neurology Foundation. Dr 
R.W. Ross Russell, gave permission to discuss 
case 1, and Dr J. Wilson gave permission to 
discuss Case 2. Dr Magda Erdohazi and Dr 
W.G.P. Mair assisted with the neuropathologic 
study of case 1. Dr B. Kendall provided Fig 1. 


Nonproprietary Name and 
Trademarks of Drug 


Corticotropin—Actest, Acthar,  Ac*rope, 
Cortigel, Cortrophin, Depo-Acth. 
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Spinal Myoclonus With Vacuolar Degeneration 
of Aaterior Horn Cells 


Ezzatolia: 3hivapeur. MD, Robert D. Teasdall, MD 


* Myoelenic contractions of muscles in 
the abeom- ne! wall end lower extremities 
developed im a 47-year-old paraplegic 
wor an. The spinal cord was compressed 
fom T-3 tc T-8 by an extradural renal cell 
carcinemammetastasis. To our knowledge, 
prewous Studies of patients with spinal 
myocicnus have not reported a pathologic 
correlation. Ir ourpatient, a focal morpho- 
Ibgic charge thai consisted of vacuolar 
degeneratinn andichromatolysis of anteri- 
or horn cel s was found at the levels of the 
spinal cere corresponding to the involved 
muscles. The myoclonus may be spinal in 
erigm and 3ue to an increased excitability 
of amteriorfeorn cells during the period of 
subietha! injury. 

(Arch Neuro! 37:451-453, 1980) 


9s ctee by Aigmer and Mulder, 
Friecreich in 1881 attributed the 
spasms »f paramyocionus multiplex to 
meneased-excitability of anterior horn 
eells. Subsequently, spinal myoclonus 
has beem reported in a variety of 
discrders of the-spiral cord.** Experi- 
mentailr, the spinal origin of myoclo- 
nus has en firmly established by 
Lut-rell and his associates in cats 
nfected with Newcastle disease vi- 
rus.”- 10 
Despite numerous clinical reports of 
spiral myecenus, morphologic corre- 
lation has been lacking. Campbell and 
Garland’ have described lymphocytic 
euf ng cf blood vessels and microglial 
nod.iles esnfinec to the spinal cord in 
three patents who had a rapidly fatal 
Hlness characterized by jerking of 
lower imos. No lesions were found in 
the æntærior horn cells in these 
patients 
Our patient with paraplegia and 
spir al my3clonus is of interest in that 
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vacuolar degeneration and chromatol- 
ysis of appropriate anterior horn cells 
were found. 


REPORT OF A CASE 


A 47-year-old, obese, diabetic, and hyper- 
tensive woman was admitted to Henry 
Ford Hospital, Detroit, for evaluation of 
chronic renal failure. A left nephrectomy 
had been performed two years previously 
for renal cell carcinoma. Hypertension was 
controlled with 250 mg of methyldopa 
three times daily, and diabetes was con- 
trolled with diet. Hemodialysis was com- 
menced three times weekly and she was 
maintained on this program. Eighteen 
months later, a spastic weakness of both 
lower limbs developed gradually. A myelo- 
gram demonstrated an extradural mass 
extending from T-3 to T-8. Decompressive 
laminectomy was performed and examina- 
tion of a biopsy specimen revealed a meta- 
static renal cell carcinoma. She received 
4,000 rads to the operative site over a 
four-week period. The weakness of lower 
limbs improved. 

Three months later, recurrent weakness 
in lower limbs required hospitalization. 
The patient was alert and oriented. Cranial 
nerves and the upper extremities were 
normal. There was a flaccid paresis of the 
muscles of the abdomen and both lower 
limbs. Response to pinprick and light touch 
were diminished bilaterally below the T-10 
level. Vibratory sense was decreased in 
both lower limbs, but positional sense at 
the great toes was intact. Muscle stretch 
reflexes were hypoactive in upper and 
absent in lower limbs. Superficial abdomi- 
nal reflexes were absent. Plantar re- 
sponses were flexor. A second myelogram, 
performed through a cervical puncture, 
demonstrated a complete block at T-5. 


Further surgery was not undertaken. 


Weakness of lower limbs and abdominal 
muscles progressed. 

The WBC count was 7,800/cu mm, RBC 
count was 2.7 million/cu mm, and hemoglo- 
bin level was 7.7 g/dL. The BUN level 
ranged from 42 to 65 mg/dL and creatinine 
level from 3.4 to 6.2 mg/dL. Serum electro- 
lyte levels were normal. The CSF contained 
seven WBCs per cubic millimeter, and no 
RBCs. The protein level was 44 mg/dL and 
the glucose level was 67 mg/dL. A simulta- 
neous fasting blood glucose determination 
was 110 mg/dL. Another CSF examination 
performed one week after myelogram 


revealed 11 W3Cs per cubic millimeter, 
93% of which were polymorphonuclear leu- 
kocytes. Protein and glucose levels re- 
mained normal. 

Rapid jerking contract ons of both lower 
limbs and abdominal muscles developed, 
along with the inability of the patient to 
move these extremities, on the fifth day of 
hospitalization. The contractions were suf- 
ficient to displace the lower limbs. The 
movements were synchronous, rhythmical, 
and disappeared during sleep. The abdomi- 
nal contractions were not altered by breath 
holding at maximum inhalation, by expira- 
tion, or by hyperventilation for 30 s. The 
movements were aggravated slightly by 
painful stimuli to the lower limbs. Con- 
sciousness was retainec and the upper 
limbs remained normal. The EEG and a 
computerized tomographic scan of the head 
were normal. 

The diagnosis of spinal myoclonus was 
made. The patient was placed on a regimen 
of clonazepam, 1 mg twice daily, which was 
increased over a three-day period to a 
maintenance level of 2 mg three times 
daily. The myoclonus disappeared one 
week after the initiation of this treat- 
ment. 

Monopolar needle electrodes were in- 
serted into various musc es of lower limbs 
during the period of myoclonus. On 
attempts to voluntarily contract these mus- 
cles, no electrical activity was recorded. At 
rest, these museles were electrically silent. 
There were no fibrillations or fascicula- 
tions. During a myoclonie contraction, 
polyphasie moter unit potentials having an 
amplitude of 10 to 15 mV and a duration of 
20 to 30 ms were recorded. These bursts 
had a rhythm that varied from 20 to 40 per 
minute and  oecurred simultaneously 
throughout all muscles o? the lower limbs. 

On the 16th day of hospitalization, the 
patient refused further treatment. Her 
myoclonus did rot recur. 3he became coma- 
tose and died four days ater. 

The autopsy findings included dissemi- 
nated arteriosclerosis, hypertensive cardio- 
vascular disease, and pulmonary edema. 
Renal cell metastases were noted in the 
liver and bodies of the midthoracic verte- 
brae. 

There was no atherosclerosis of the 
normally formed arteries at the base of the 
brain. The brain was symmetrical and 
weighed 1,200 g. No focal lesions were 
detected withir the brain. In the epidural 
space at the midthoracic level, a collection 
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Ventral horn of spinal cord at upper lumbar level. Top, Vacuolar degeneration of anterior 
horn cells and varying degrees of chromatolysis (Bodian method, x 128). Bottom, 
Marked vacuolar degeneration of anterior horn cell (Bodian method, x 400). 


of yellow-gray tissue was found. This mea- 
sured 5 em long by 0.7 em thick and com- 
pressed the underlying spinal cord. Above 
and below this lesion, the ascending and 
descending tracts of spinal cord were gray- 
white. 

On microscopic examination, active Wal- 
lerian degeneration of the fasciculus gra- 
cilis and cuneatus was noted above, and 
similar changes were seen in the lateral 
and anterior corticospinal tracts below, the 
compressive lesion. At the level of spinal 
cord compression, there was necrosis of 
myelin, and beading and swelling of the 
axons. Immediately below this area, at 
lower thoracic and lumbar segments of the 
spinal cord, vacuolar changes in the cyto- 
plasm of many anterior horn cells was a 
prominent finding (Figure). Other neurons 
in this region showed varying degrees of 
chromatolysis. The epidural mass consisted 
of metastatic renal cell carcinoma. 
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COMMENT 


The clinical features of spinal myo- 
clonus are characterized by a sudden, 
involuntary contraction of muscle that 
tends to be rhythmical, with a rate 
between 40 and 130 per minute. 
Although these jerks may be confined 
to a single muscle or group of muscles, 
they are commonly bilateral, symmet- 
rical, synehronous, and involve pre- 
dominately flexor groups. Spinal myo- 
clonus is usually unaffected by senso- 
ry stimuli or activity. The contractions 
cease during sleep and anesthesia. 
The EEG remains normal.** 

The movement disorder in our 
patient conformed to these character- 
isties of spinal myoclonus. The jerking 
of abdominal muscles and lower limbs 


was rhythmical, bilateral, symmetri- 
cal, and synchronous. It disappeared 
in sleep, and was little affected by 
exogenous stimuli. The spinal origin 
of these movements was more firmly 
established by the follow:ng observa- 
tions. The contractions were confined 
to muscles innervated by segments of 
the spinal cord below the level of the 
lesion. Furthermore, they developed 
with the onset of paraplegia and were 
not influenced by volitional or respira- 
tory activity. 

The electromyogram (EMG) record- 
ing of these contractions was accom- 
panied by large-amplitude, long-dura- 
tion polyphasie potentials. Muscle 
action potentials of this tvpe are indi- 
cative of an increase in the size of the 
motor unit and attributed usually to 
sprouting of termina! axons. Classical- 
ly, they occur in patients with motor 
neuron disease." Somewhat similar 
degenerative changes of anterior horn 
cells might well have accountec for 
the polyphasic potentials that were 
recorded in our patient. Unfortunate- 
ly, a specimen of muscle was not avail- 
able for histological study, for the 
presence of grouped atrophy would 
considerably strengthen this thesis. 

To our knowledge, the vacuolar 
degeneration and chromatolysis of the 
anterior horn cells that were noted in 
our patient have not been described 
previously in spinal myoclonus. In- 
deed, the anterior horn cells are usual- 
ly spared, although neuronal destruc- 
tion was noted in gray matter of 
spinal cord in cats in whom myoclonus 
developed after infection with New- 
castle disease virus.’ It should be men- 
tioned, however, that in our patient 
the neuronal involvement was a post- 
mortem finding and the myoclonus 
had disappeared eight days prier to 
death from renal failure. In a recently 
published abstract, intracytoplasmic 
vacuoles have been described in neu- 
rons of the inferior olivary nucleus in 
patients with palatal myoclonus. 
These alterations were attributed to a 
transneuronal degeneration of olivary 
neurons secondary to deafferentation. 
In our patient, the vaeuolar changes in 
anterior horn cells of spinal cord 
might also have resulted from a par- 
tial denervation. 

The absence of denervation pcten- 
tials in the EMG of our patient sug- 
gests that the anterior horn cells were 
relatively intact, in contrast with the 
selective anterior horn cell injury, or 
with postradiation motor neuron syn- 
drome'*-'* (the rarest type of radiation 
damage to the spinal cord), whieh is 
presumably caused by ischemia. Simi- 
lar EMG findings have been reported 
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by Hopkins and M chael* in patients 
with spinal myoelonus, and they pos- 
tulated that th- responsible lesion 
invoved the intercalated neurons of 
the corsa! horn. I. is well known that a 
partal denervatwon of anterior horn 
cells does ead to-their increased exci- 
tability beth in tne experimental ani- 
mal" and in mam" Alpha rigidity has 
also been explained by a denervation 
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phenomenon.'*'* Furthermore, in a 
recent communication, the rhythmical 
contractions of palatal myoclonus 
have been attributed to a supersensi- 
tivity after the disruption of afferent 
fibers to the inferior olivary nucleus." 
A similar mechanism involving the 
anterior horn cells may well be respon- 
sible for the occurrence of spinal myo- 
clonus in our patient. 
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Upbeat Nystagmus and Internuclear 
Orhthalmoplegia With Brainstem Glioma 


B. Todd Treost. ME. Julio Martinez, MD; Larry A. Abel, PhD; Roberto C. Heros, MD 


® We describe the unusual association 
of twc ocular motor-abnormalities: upbeat 
nystagmus and internuclear ophthalmo- 
plegis in a youmg woman originally 
beliewed tc have demyelinating disease. 
Quarmitative eye movement recordings 
documented a unidirectional defect in 
upwasd visual pursuit with preservation of 
the verticalvestibub-ccular reflexes. The 
ocular osciltation was characterized as a 
type ef “pursuit defect” nystagmus. An 
enharcing lesion o: the upper brainstem 
seen on cemputerzed tomography was 
prima"ily lecalized to the midbrain on 
pneumoencephalocraphy. Biopsy of the 
lesion disclosed a malignant glial tumor. 
The catient’s course initally progressed 
but became stable tollowing radiotherapy 
and caemotiherapy during the next eight 
months. We believe the association of 
upbest nystagmus and internuclear oph- 
thalmeplegia shoud orompt a detailed 
search for a structural lesion. 

(Arch Necrol 37:453-456, 1980) 
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Coen disorders of ocular motility 
indicate focal neurologic lesions 
and at times suggest the underlying 
disease process. Internuclear ophthal- 
moplegia in a young patient is almost 
always caused by demyelinating dis- 
ease. Upbeat nystagmus in primary 
position has been associated clinically 
with drug intoxication or lesions of 
the cerebellar vermis, * and corre- 
lated pathologically with primary? and 
secondary®** intrinsic lesions of the 
caudal brainstem. We report the clini- 
eal, diagnostic, and pathologic find- 
ings in a young patient who had the 
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Clonazepam—Clonopin. 
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unique association of internuclear 
ophthalmoplegia and primary position 
upbeat nystagmus. 


REPORT OF A CASE 


A 16-year-old girl was admitted to the 
hospital with a six-week history of horizon- 
tal diplopia on rightward gaze. She had had 
transient unsteadiness during a upper 
respiratory tract infectiom eight months 
previously. When examined by her oph- 
thalmologist shortly after the onset of her 
symptoms, no disturbance of ocular motili- 
ty was noted. Her diplopia, which was 
fleeting at first, became more prominent 
and she was referred for neuro-ophthalmo- 
logie evaluation. Her only additional com- 
plaint was of mild incoordination in the 
preceding week. No history of significant 
illness was elicited. 

General examination results were nor- 
mal. Neurologic examination results were 
normal except for a diserder of ocular 
motility and mild symmetrical! incoordina- 
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tion of the arms. She had a constant 
primary position upbeating nystagmus 
that increased on upward gaze and dimin- 
ished on downward gaze. On rightward 
gaze, there was definite slowing during 
adduction of the left eye and nystagmus of 
the abducting right eye. Optokinetic asym- 
metry was marked with rightward-moving 
targets. Clinically, the patient appeared to 
have normal vertical pursuit in a down- 
ward direction but cogwheel pursuit in an 
upward direction. Vertical optokinetic test- 
ing revealed an accentuation of the upbeat- 
ing nystagmus with downward targets and 
marked diminution with upward targets. 
These findings were confirmed by electro- 
oculography. Unenhanced computerized to- 
mography showed only a slightly enlarged 
fourth ventricle, but the enhanced scan 
demonstrated a discrete oval lesion in the 
region of the fourth ventricle (Fig 1). 
Arteriography findings were entirely nor- 
mal. Metrizamide (Amipaque) cysternog- 
raphy suggested an intraventricular mass; 
however, an intrinsic infiltrative lesion of 
the brainstem was defined during pneu- 
moencephalography (Fig 2). 

Biopsy of the lesion was performed 
through a suboccipital craniectomy by 
splitting the inferior vermis. A grayish, 
solid, ill-defined swelling was seen in the 
floor of the upper portion of the intraven- 
tricular ventricle at about the junction of 
the pons and the mesencephalon, superior 
to the facial colliculus. The mass was 
located in the left side, displacing the 
median sulcus to the right. 

The patient’s condition was unchanged 
following the procedure but began to slow- 
ly progress while undergoing radiation 
therapy with a total dose of 4,000 rads 
during a three-week eourse. She experi- 
enced a complete left internuclear ophthal- 
moplegia, progressive limb and truncal 
ataxia, and dysarthric speech. She under- 
went a course of chemotherapy and 
improved slightly during the next six 
months. 


METHODS 


Eye movements were recorded first 
using ac-cupled, 25-Hz oculography and 
later by infrared reflectance, with a band- 
width of 140 Hz. During the first session, 
saccades to and from 10? and 20° left, 
right, up, and down were recorded; during 
the second session, eye movements in the 
horizontal plane were studied at 5? inter- 
vals from 0? to 30°. Vertical eye move- 
ments were recorded in the right eye at 0? 
and 10°, up and down. Both horizontal and 
vertical smooth pursuit eye movements 
were tested using a hand-held target 
moving in sinusoidal fashion. All calibra- 
tion and most recordings were done with 
one eye occluded (although both were 
always recorded), to eliminate the patient's 
complaint of diplopia. Vestibular system 
testing was performed using a computer- 
driven rotating chair with pseudo-random 
binary sequence stimuli at accelerations of 
40* per second squared and 80? per second 
squared.” Horizontal eye movements were 
recorded for each eye separately in each 
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Fig 1.—Enhanced horizontal section computed tomograms. Left, Basilar artery is well 
seen (closed arrow) and is not displaced forward. Fourth ventricle (open arrows) is 
normally positioned and minimally enlarged. Right, Cut taken 13 mm higher shows 
rounded area of increased density that was not visible on unenhanced scan. 


direction. The saccadic portions of the rota- 
tion-induced nystagmus were eliminated 
and cumulative, slow-phase position was 
reconstructed by computer programs that 
plotted gain and phase shifts over frequen- 
cies of 0.1 to 5.0 Hz." Quantitative 
Romberg testing was attempted, but the 
patient could not maintain a tandem foot 
position." 


RESULTS 
Pathologic Findings 


A 2-mm biopsy specimen was taken 
from the floor of the fourth ventricle, 
near the right locus caeruleus. The 
frozen-section diagnosis was malig- 
nant brainstem glial tumor. Micro- 
scopic examination of the paraffin- 
embedded tissue revealed a densely 
cellular glial neoplasm composed of 
atypical astrocytes, some of them with 
two pleomorphic and hyperchromatic 
nuclei, surrounded by abundant cyto- 
plasm with numerous cytoplasmic pro- 
cesses (Fig 3). No areas of necrosis, 


vascular and endothelial proliferation, - 


or mitotic activity were detected. 
Segments of ependymal lining and a 
portion of the locus caeruleus were 
present in the biopsy specimen. 


Eye Movement Recordings 
and Rotational Testing 


Marked slowing of adduction of the 
left eye was present during all right- 
ward eye movements, whether during 
voluntary refixations or when right- 
ward fast phases were produced 
during leftward rotational testing. 
The first recording, using electro- 
oculographic teehniques, showed a 
characteristic left internuclear oph- 


thalmoplegia, with slowed adduction 
in the left eye and a transient abduc- 
tion nystagmus in the right eye. Also 
evident at this time was the upbeating 
nystagmus in primary position (Fig 4) 
that increased on upgaze and dimin- 
ished on downgaze. 

The more quantitative recordings, 
made using the infrared reflectance 
techniques, were performed two 
weeks later. The internuclear ophthal- 
moplegia is demonstrated in Fig 5. 
Vertical eye movement recordings 
demonstrated absent upward pursuit 
with relative preservation of down- 
ward tracking (Fig 6). Vertical) VOR 
was completely smooth in both direc- 
tions (Fig 7). Vertical optokinetic 
stimulation showed a supression of 
the upbeat nystagmus while viewing 
upward targets; stripe motion down- 
ward elicited and enhanced nystag- 
mus. 

During rotational testing with chair 
acceleration of 40° per second 
squared, recording of the right eye 
responses were normal, but, at $0? per 
second squared, reduced right re- 
sponses were indicated. Bilaterally 
reduced function, evidenced by de- 
creased gain and phase lag, was pres- 
ent during both accelerations when 
the left eye was recorded. The asym- 
metry and reduced responses are indi- 
cative of central vestibular dysfunc- 
tion. 


COMMENT 


The initial clinical findings in this 
case suggested demyelinating disease, 
especially with the antecedent history 
of unsteadiness eight months pre- 
viously. However, the presence of 
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Fig 2.—Pneumoencephalogram, lateral 
complex motion tomogram. Mass smooth- 
ly displaces aqueduct dorsally (arrows). 


Fig 3.—Microscopic appearance of infil- 
trating malignant glial tumor of brainstem, 
composed of bizarre. and pleomorphic 
astrocytes, some of them with two nuclei 
(hematoxylin-eosin, original magnification 
x 500). 








Fig 4.—Rezo*dine of right eye in primary position, showing upbeat nystagmus. Note 
predominant linear slow phases: U, up; D, down. 





Fig 5.—Demonstration of left internuclear 
ophthalmoplegia during rightward refixa- 
tion, with characteristic slowing of adduc- 
tion in left eye (LE) and abduction nystag- 
mus in right eye (RE). 


y 





Fig 6.—Recording of right eye during vertical pursuit, showing total absence of upward 
pursuit, with downward pursuit being relatively intact: U, up; D, down. 
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Fig 7.—Recording of right eye, showing 
preservation of vertical vestibulo-ocular 
reflex. Patient fixated on stationary light 
while her head was tilted up (U) and 
down (D). 


upbeating nystagmus and left inter- 
nuclear ophthalmoplegia prompted 
the investigations that led to the 
discovery of an infiltrative neoplasm 
of the brainstem. Cogan and Wray” 
previously described six patients with 
internuclear ophthalmoplegia and 
brainstem tumors. One of their pa- 
tients (case 4), who was only examined 
postoperatively, showed a unilateral 
internuclear ophthalmoplegia and a 
“vertical nystagmus in the primary 
position...(that) increased on up- 
ward gaze.” The patient described in 
the present report had clinical and 
electro-oculographic evidence of a left 
internuclear ophthalmoplegia, with 
the characteristic slowing of adduc- 
tion of the left eye,’ abduction nys- 
tagmus of the right eye, optokinetic 
asymmetry, and abduction over- 
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shoot,'''* all consistent with left medial 
longitudinal fasciculus dysfunction. 

Primary position upbeat nystagmus 
may be congenital,'’®*® drug-induced,’ 
or secondary to intrinsic structural 
disease of the brainstem.** The nys- 
tagmus usually increases during up- 
ward gaze. A preliminary clinical clas- 
sification? suggested that diminution 
on upward gaze indicated medullary 
level dysfunction; however, subse- 
quent reports with pathologic confir- 
mation of caudal brainstem lesions 
producing an upbeat nystagmus that 
increases on upgaze indicate that this 
is not a localizing sign.^* 

Patients with upbeat nystagmus 
have been found to have absent 
upward pursuit," as found in this 
patient. The nystagmus is believed to 
be the result of the upward pursuit 
defect, relating to the concept that 
fixation is normally maintained by 
simultaneous continuous pursuit in- 
puts in all directions. If one of these 
inputs is lost, the resulting imbalance 
causes a tonic drift in the direction 
opposite the defect. In this case, the 
patient would be presumed to have a 
defect in upward pursuit with a tonic 
downward drift. The drift is compen- 
sated by corrective saccades, produc- 
ing the upbeat nystagmus. The linear 
nature of the slow phases reflects 


, their generation by a tonic drift. This 


nystagmus is a form of "pursuit 
defect” nystagmus, where the causa- 
tive mechanism is a unidirectional 
failure of smooth pursuit. This was 
first described in downbeat nystag- 


References 


Press, 1978, pp 157-164. 

10. Peterka R, O'Leary DP, Tomko D: Linear 
system techniques for the evaluation of semicir- 
cular canal afferent responses using white noise 
stimuli, in Vestibular Mechanisms in Health and 
Disease: Proceedings of the Sixth Extraordinary 
Barany Society Meeting. Cambridge, England, 
Cambridge University Press, 1978, pp 18-27. 

11. Black FO, O’Leary DP, Furman J: The 
vestibulospinal stability test: Normal limits. 
Trans Am Acad Ophthalmol Otolaryngol 84:549- 
560, 1977. 

12. Cogan DG, Wray SH: Internuclear ophthal- 
moplegia as an early sign of brainstem tumors. 
Neurology 20:629-633, 1979. 

13. Bird AC, Leech J: Internuclear ophthalmo- 
plegia: An electro-oculographic study of peak 
angular saccadic velocities. Br J Ophthalmol 
60:645-651, 1976. 

14. Krikham TH, Katsarkas A: An electroocu- 
lographic study of internuclear ophalmoplegia. 
Ann Neurol 2:385-392, 1977. 

15. Baloh RW, Yee RD, Honrubia V: Internu- 
clear ophthalmoplegia: I. Saccades and disso- 
ciated nystagmus. Arch Neurol 35:484-489, 1978. 

16. Smith JL, David NJ: Internuclear ophthal- 
moplegia: Two new clinical signs. Neurology 
14:307-309, 1964. 

l7. Dell'Osso LF, Robinson DA, Daroff RB: 
Optokinetic asymmetry in internuclear ophthal- 
moplegia. Arch Neurol 31:138-139, 1974. 


mus*' and has recently been described 
for the first time in a case of primary 
position horizontal nystagmus. The 
key element in attributing these 
forms of nystagmus to a pursuit 
defect is that in all cases the vestibulo- 
ocular reflex remains intact in the 
direction in which pursuit is absent. 

A unilateral defect of horizontal 
pursuit may produce marked optoki- 
netic asymmetry; the fact that this 
patient's vertical optokinetic response 
with upward moving targets tended 
to suppress the upbeat nystagmus 
would indicate that optokinetic input 
may be superimposed on the underly- 
ing nystagmus despite clinically im- 
paired upward pursuit. Drug-induced 
upbeat nystagmus may also be sup- 
pressed by upward-moving optokinet- 
ic nystagmus.' 

This patient had a diffuse involve- 
ment of the brainstem, most apparent 
radiographically, at the level of the 
midbrain. Dysfunctien at the level of 
the midbrain is known to cause a 
variety of disturbances of vertical 
gaze, including the dorsal midbrain 
(Parinaud's) syndrome** and selective 
paralysis of downward gaze.;'^' Re- 
cent investigation has defined the 
connections of these regions with the 
medial longitudinal fasciculus in more 
detail.” It may be that interruption of 
pathways leading to such cell groups 
in the mesencephalic reticular forma- 
tion can produce the selective upward 
pursuit defect seen in this patient 
while sparing vestibular-induced ver- 
tical ocular responses. 
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Mycsi-is, Myoglobinemia, and Myoglobinuria 
Associated With Enterovirus Echo 9 Infection 


Ulrich W. Jean, MD, Michael K. Fink, MD 


€ A 39-ye-old man had a “flu-like” 
syndrome fo owed by clinical and labora- 
tory evidence of mycsitis localized in both 
thighs. Serum neutralization test results 
were compatible with enterovirus echo 9 
infection. Severe myoglobinuria domi- 
nated the clinical picture. We discuss 
other possibile mani^estations of enterovi- 
rus echo 9 infections. To our knowledge, 
this report is the first describing myositis 
caused by erterovirus echo 9. 

(Arch Neumo! 37:457-458, 1980) 


n echoviras 9 infection, meningitis 

is the mest common and consistent 
manifestation, but the spectrum of 
clinical symmptoms includes (1) rubella- 
like skin rash, gastrointestinal illness, 
pnheumenia, upper respiratory syn- 
dromes, hepatitis, orchitis, and, in 
very rare astances, (2) symptomless 
myocarditie with presaging myalgia. 
We hae been unable to discover any 
report en myositis caused by enterovi- 
rus echo 9 nfectien. 


REPORT OF A CASE 


A 30-wear-eid man was admitted to the 
hospital on May 8, 1978. Fourteen days 
befere admission, he suffered from a tran- 
sient pharyngitis together with cough, 
abdominal! pin, and a temperature of 38.3 
°C of aute onset. After slight relief of 
these symgtems a few days later, he went 
horsebaek miting with heavy physical exer- 
cise on May 1. On the next day, he again 
complained of abdominal pain and vomit- 
ing, a temperature of 38 °C, and severe 
. myalgia in beth thighs so that he could not 
` walk. The urme was dark red. 

Examenst en results were unremarkable, 
except for aslight paaryngitis and tender- 
ness of the ‘highs, especially of the adduc- 
tor museles They were not swollen. No 
other neuro gic abnormality was found; 
muscle streseh reflexes were active and 
symmetric. Pulse, blood pressure, and tem- 
perature we normal. 

Laboratory studies on admission dis- 
elesed the /«Towing values: creatine phos- 
phokinase. 9600 mU/mL; aldolase, 14.5 
mU/mL. lactic dehydrogenase, 2.614 mU/ 
mL; SGOT, 658 mU/mL; SGPT, 258 mU/ 
mL. There was a sl_ght proteinuria. Myo- 
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globinemia and myoglobinuria were de- 
tected with specific precipitating antise- 
rum using agar gel electrophoresis.. The 
serum values for sodium, potassium, creat- 
inine, total serum protein including serum 
electrophoresis, — y-glutamyl-transferase, 
bilirubin, hemoglobulin, hematocrit, plate- 
lets, RBCs, and WBCs were within normal 
range. In the differential blood count there 
was a moderate monocytosis of 10%. The 
ESR was 27 mm/hr after the first hour. 
Direct and indirect Coombs' test, and tests 
for antinuclear and antimitochondrial anti- 
bodies were negative; there were no anti- 
bodies against smooth muscle by immuno- 
fluorescence. Cold agglutinin titer was 


. normal. Tests for C-reactive protein and 


Waaler-Rose were negative. Bacterial cul- 
tures of throat, urine, and blood showed no 
pathogens. Virologic studies of the serum 
using neutralization tests revealed a titer 
of more than 1:2,048 for enterovirus echo 9, 
while those for echovirus 11 and 30 as well 
as for Coxsackievirus B1 to B5 were nega- 
tive. | 

Roentgenograms of the chest and ECGs 
were normal. An electromyogram and mus- 
cle biopsy specimen were obtained, unfor- 
tunately, from unaffected muscles. 

Two weeks later, all pathologie serum 
parameters were back to normal (Figure 
1); however, a significant reduction of the 


enterovirus echo 9 titer did not occur until 
five to six months later Table). 

Therapy consisted o? forced diuresis 
combined with furosemide for six days. 
Despite an average inptt o? 6,000 mL per 
day intravenously, the serum creatinine 
level slightly increased from 0.8 to 1.3 
mg/dL on the third day of therapy, but 
returned to normal thereafter. The creati- 
nine clearance remained normal through- 
out. 


COMMENT 


To our knowledge, the present case 
is the first report of myositis compli- 
cating enterovirus echo 9 infection. 
Infections with enterovirus echo 9 are 
usually confined to the upper respira- 
tory tract and/or gastrointestinal 
tract or to the CNS. Tais virus subtype 
is a common cause ef epidemic and 
sporadic aseptic meniagitis.*? Entero- 
virus echo 9 infection in the early 
months of pregnancr may lead to a 
substantial increase in the develop- 
ment of congenital malformations, in 
which during an epidemic the largest 
number of defects was reported under 
the musculoskeletal system.’ 

Usually, enterovirus infections are 


Hospital course of patient. Upper panel, serial serum creatine phosphckinase (CPK) and 
aldolase (ALD) determinations. Lower panel, serial serum transaminases and lactate 


dehydrogenase (LDH) determinations. 
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Serial Titer Determinations of Enterovirus Echo 9, 11, and 30 and 
Coxsackie B1, B2, B3, B4, and B5 


Enterovirus Echo 


bi 
5/12/78 
6/12/78 
8/2/78 
11/23/78 


1 2338 
2 1:2,048 
>1:2,048 
>1:2,048 
>1:256 


*ND indicates that the titer was not done. 


mild and self-limited. Exercise during 
incubation of certain virus disease 
increases the severity of the disease.* 
In our patient, intensive physical 
activity by horseback riding preceded 
myalgia, which was followed by a 
massive myoglobinuria leading to a 
severe illness. Since myoglobin is 
found solely in striated muscle cells, 
its appearance in the circulation may 
serve as a specific indicator of muscle 
cell damage in acute myositis.* Fur- 
thermore, the high serum levels of 
creatine phosphokinase i isoenzyme, al- 
dolase, and LDH are in good agree- 
ment with the diagnosis of myositis.’ 
Myoglobinuria may produce renal fail- 
ure in man and experimental animals. 





Coxsackie 
B1-5 


1:4 Negative 
Negative 
Negative uo 
Negative 
Negative : ND 


Negative 


Hence, this was our major concern in 
our therapeutic concept. 

Together with the acute onset of 
clinical symptoms and biochemical 
evidence for massive muscle cell dam- 
age, the coinciding excessive titer of 
enterovirus echo 9 and its continous 
decline during the following months 
pinpointed this viral subtype as the 
etiologic agent in our patient with 
myositis. Hyperpotassemia or hypopo- 
tassemia as a cause for the disease had 
been excluded. 


Professor Maximilian Knedel performed the 
laboratory tests, and Prof Friedrich Deinhardt 
performed the viral titer ĉeterminations. 


Tuberculous Meningitis 


Computerized Tomographic Manifestations 


Nai-Shin Chu, MD © 


€ in a verified case of tuberculous 
meningitis, computerized tomographic 
scans showed a striking postcontrast 
enhancement of the cisterns around the 
base of the brain and the brainstem as 
well as the cortical meninges. Hydroceph- 
alus and an infarct presumably from 
panarteritis were also demonstrated. 

(Arch Neurol 37:458-460, 1980) 


Tuberculous : meningitis is eharacter- 
ized by diffuse or circumscribed 
granulomatous involvement of the 
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meninges, particularly at the base of 
the brain.' Hydrocephalus is frequent- 
ly present. The inflamed vessels of 
the meninges often exhibit prolifera- 
tive changes of panarteritis that may 
lead to vascular occlusion and in- 
farets.' 

The ultimate diagnosis rests on 
characteristic CSF changes and obser- 
vation of organisms on acid-fast stain 
or culture of the CSF, which usually 
requires three to six weeks. Radioiso- 
tope brain scan, cerebral angiography, 
and pneumoencephalography are 
helpful, but often fail to visualize with 
clarity the pathologic process in the 
meninges.’ Reports on the computer- 
ized tomographie (CT) findings of 
tuberculous meningitis are few.** Re- 
cently, I observed a fatal case of 
tuberculous meningitis with manifes- 
tations on the CT scan suggesting its 
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usefulness in demonstrating the path- 
ologie changes in this condition. 


REPORT OF A CASE 


A 26-year-old man was admitted for 
confusion and bizarre behavicr after two 
weeks of headache, nausea, vomiting, and 
general malaise. He demonstrated a fluc- 
tuating level of consciousness, stiff neck, 
and temperature of 39 °C. Laboratory 
studies showed the following values: WBC 
count, 11,550/cu mm; sodium, 125 mEq/L; 
potassium, 3.8 mEq/L; chloride, 86 mEq/L; 
serum osmolality, 228 mOsm/kz; and urine 
osmolality, 898 mOsm/kg. A chest x-ray 
film was normal. Lumbar puncture dis- 
closed an opening pressure of 430 mm E,0; 
a WBC count of 280/cu mm, with 97% 
lymphocytes and 3% neutrophils: an RBC 
count of 24/cu mm; protein, 329 mg/dL; 
glucose, 23 mg/dL; and chloride, 110 mEq/ 
L. Cytologic study, Gram’s stain, acid-fast 
stain, and the dark-field examination of 


Tuberculous Meningitis—Chu 





Fig 1.—Computerizec tomographic scan on day 2. Left, Precontrast study showed mild hydrocephalus. Right, Postcontrast study 
demonstrate? abnormal enhancement in tentorial hiatus and in cisterns around brainstem and in base of brain. In addition, meninges 
over convextties were visualized. 


CSF were nezative. 4 VDRL test for syph- 
ilis was nonmeactive on serum and CSF. A 
tentative diagnosis of tuberculous menin- 
gii wih zr inappropriate antidiuretic 
hormone sy-drome was made. Isoniazid, 
ethambutol, and rifampin were adminis- 
trated along with dexamethasone and 
penicillin. Subsequently, a purified protein 
derivative shim test was positive, but the 
skin tess for sareoic and fungi were nega- 
tive. Cultures for fungi and the comple- 
ment fimation for ecccidioidomyeosis were 
also negative. Tuberculous bacilli were iso- 
lated fram C3F, gas-ric aspirate, and urine 
on day 21 

A CT san on tke second day showed 
mild hy@rocephalus and extensive enhance- 
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ment over the cortical surfaces and in the 
basal cisterns in the postcontrast study 
(Fig 1). A CT scan four days later revealed 
progressive hydrocephalus and a striking 
enhancement of basal cisterns and tento- 
rial hiatus (Fig 2). A ventriculoatrial shunt 
was placed with gradual resolution of 
hydrocephalus. On day 24, left facial and 
arm weakness was noted. A CT scan 
showed an area of lucency in the right 
temporal lobe extending up to the area of 
basal ganglia (Fig 3). An EEG showed 
moderate generalized slowing and an 
intermittent 4 to 5 Hz activity in both 
frontal and right temporal areas. 

The patient’s condition improved slowly 
during the next six weeks. Although he 


was alert and moderately communicable, 
assistance in daily care was required. How- 
ever, the CSF findings did not improve, 
despite continuous antituberculous thera- 
py. Two months after admission, his men- 
tal status worsened. A series of CSF exam- 
inations disclosed pressures of 2 to 22 mm 
H.O; WBC counts of 97 to 440/cu mm; 
mostly lymphocytes; glucose levels of 1 to 
26 mg/dL; and protein levels ranging from 
2.000 to 5,000 mg/dL. A blockage of CSF 
flow at the cisternal level was suspected. 
Cisternal tap yielded a xanthochromic 
fluid, pressure of 160 mm H,O, a WBC 
count of 500/cu mm, an RBC count of 
50,000/cu mm, a glucose level of 59 mg/dL, 
and a protein level of 146 mg/dL. A CT 
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scan again showed normal-sized ventricles 
and enhanced basal cisterns and cortical 
meninges, particularly around the sylvian 
and central sulci. He gradually became 
unresponsive with decerebrate posturing, 
and died 2.5 months after admission. 
Autopsy was not performed. 


COMMENT 


Price and Danziger’ reported that 
tuberculoma formation in tuberculous 
meningitis could be identified on CT 
scan as an enhanced mass lesion that 
disappeared several months after 
therapy. Hydrocephalus and an abnor- 
mal contrast enhancement of the bas- 
al cisterns were observed in one sus- 
pected and one verified case of tuber- 
culous meningitis.*° Hydrocephalus 
and cisternal enhancement gradually 
subsided during ten months’ follow-up 
in the latter case.‘ The CT findings in 
this report are unusual in demonstrat- 
ing the striking involvement of the 
meninges. Contrast enhancement was 
seen not only in the basal and brain- 
stem cisterns, but also in the hemi- 
spheric fissures and the cortical sulci. 
Whether the extensive involvement of 
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the meninges as illustrated on the CT 
scans has prognostic value is not clear, 
but necropsy in fatal cases often 
shows thick fibrous exudate around 
cerebral peduncles, in the basilar sur- 
faces of the pons and midbrain, and in 
the sylvian fissure. There is also 
prominent diffuse involvement of the 
meninges of the brain and the spinal 
cord. An infarct, presumably from 
occlusive panarteritis, which is fre- 
quently present in tuberculous menin- 
gitis, was also demonstrated on our 
CT scan. Thus, for tuberculous menin- 
gitis, a CT scan is useful in delineat- 
ing the extent of the pathologic pro- 
cess, in detecting complications, and 
in evaluating the effectiveness of the 
treatment. 

Abnormal contrast enhancement of 
the basal cisterns on CT scan is not 
specifie for tuberculous meningitis. 
similar findings have been observed 
in coccidioidal meningitis and CNS 
sarcoidosis.’ Although not yet re- 
ported, other fungal meningitis, neu- 
rosyphilis, and leptomeningeal carci- 
nomatosis may have a similar CT 
appearance. However, correlation of 


Fig 2.—Postcontrast computerized tomographic scan on day 6. 
Ventricles had increased further in size. Enhancement had 
increased strikingly around brainstem and base of brain. 


Fig 3.—Computerized tomographic scan on day 25. Left, Precon- 
trast study. Right, Postcontrast study. There was area of low 
density in medial aspect of right temporal lobe and exterding 
upward into region of thalamus and basal ganglia. 


the CT findings with other diagnostic 
tests should enable the clinicians to 
make a definite diagnosis in most 
cases. 


Nonproprietary Name and 
Trademarks of Drug 


Rifampin—Rifadin, Rimactane. 
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Progressive Supranuclear Palsy and 
Hyperkalemic Periodic Paralysis 


Norman L. Poster, MD 


A patient with Fyperkalemic periodic 
paralysis experienced the gradual onset 
of additonal ard unexpected neurologic 
abnormslities in middle age, suggestive 
of progressive supranuclear palsy. Al- 
theugh the coneurrence of these findings 
may be coincidental, these features may 
evade rcegnition in other patients by 
being misatiributed to chronic myopathy 
or Cepression. 

(Arch Neure! 37:461-462, 1980) 


Hypekaieme periodic paralysis is a 

dominantiy inherited disorder 
that typieally speres ocular muscles. 
The occurrence ef progressive oph- 
thalmoplegia in a patient with this 
disorder suggested that his progres- 
sive disability was caused by more 
than the chwonic myopathy that may 
develop in these oatients. On exami- 
nation, features characteristic of pro- 
gressive swpranuclear palsy (Steele- 
Richareson-Olewski syndrome) were 
found. 


REPCRT CF A CASE 


A patient described by Tyler et al' in 
1951 and subsequently shown to have 
hyperkziemi- periodic paralysis recently 
experiesced aeditional and unexpected 
neurolowical abnormalities. At first these 
were at-rib-tec to chronic myopathy and 
depressson, hut now they are recognized as 
festure- of progressive supranuclear palsy. 
Te my -nowledsze, this assoeiation has not 
been previously noted. 

Now 58 years old, the patient has been 
subject to episades of extremity paralysis 
eccurrimg during inactivity and particular- 
ly wher he vests after moderate exercise. 
The epssoces appeared to be related to 
nervous tension but not to meals, and could 
net be mitiated by ‘ngestion of oral potas- 
sium choride or large doses of glucose. A 
rezimer of éhronic low-dose oral potassium 
seemed to increase the frequency of 
attacks are produce malaise, and was 
therefore discomtinaed. When large doses 
ef Dotassium were given to other members 
of che kcndred, :ypieal attacks were precip- 
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itated. Attacks were usually of short dura- 
tion (less than an hour) but occasionally 
lasted up to 12 hours, never affected respi- 
ration or swallowing, and were followed by 
general weakness for several days. There is 
a dominant family history of such attacks 
among the patient’s maternal relatives, 
which also occur in his only daughter and in 
one of his two grandsons. 

Muscle biopsy performed in 1950 showed 
only minor vacuolization. The patient was 
active, and over the years was admitted to 
the hospital three times for prolonged 
attacks. After administration of acetazol- 
amide, 500 mg/day, in 1973, he had fewer 
episodes of morning paralysis. His serum 
potassium level was maintained at 2.5 to 
3.0 mEq/L with this regimen, and later 
hydrochlorothiazide was added. 

As early as 1949 the patient had com- 
plained of dysphoria and crying spells. For 
many years he avoided marriage, not wish- 
ing to transmit the disorder. Later, when 
he did marry and father an affected child, 
he experienced guilt and self-deprecatory 
ideation. From 1973 until 1977, depression, 
insomnia, and crying spells seemed to be 
the main cause of continued disability. He 


had worked successfully as a salesman for 


many years until 1974, when he was fired 
for “depression.” He did not respond to 
tricyclic antidepressant therapy. 

In January 1977 he complained of inabil- 
ity to look at his feet when walking. He had 
limited vertical gaze without nystagmus, 
and muscle stretch reflexes were absent. 
Plantar reflexes were flexor. He had 
marked latency in verbal response, pre- 
viously ascribed to depression. A computer- 
ized tomographic (CT) scan was normal. 
Later in 1977 he showed severe limitation 
of gaze in all directions, with saccades of 
very low amplitude. Bell’s phenomenon 
was almost absent, and there was symmet- 
ric 3-to 4-mm ptosis. Pupils were normal. 

The patient’s progressive inability to 
care for himself led to nursing home place- 
ment in September 1977. In August 1978 
continued disability was noted, with 
decreased automatic movement and gait 
apraxia but no cogwheeling. Creatine phos- 
phokinase (CPK) level was normal and a 
CT sean showed borderline enlarged ven- 
trieles, probably within normal limits. In 
December 1978, at age 57, he was admitted 
for reevaluation because deterioration was 
evident. 

He was wheelchair-bound because of dif- 
fieulty in initiating movement and fre- 
quent falling. His mouth was open and 
speech was slurred. The face was masked, 
and he did not meet the examiner's gaze. 


He exhibited latency of response, but was 
oriented, accurately related eurrent events, 
performed serial sevems normally, and 
could name and give the correct ages of 
family members. He was quite accurate in 
naming and giving the times of television 
programs. There was generalized motor 
retardation and infrequent blinking. 
Range of eye movements was decreased in 
all directions. There was no movement in 
upward and downward gaze except on ocu- 
locephalie testing, when ncrmal range of 
movement was evident. There were no 
saccades in any direction, but slow lateral 
pursuit movements were almost normal, 
being slightly impaired and slowed on 
upward gaze and absent on downward 
gaze. Optokinetic response was absent ver- 
tically. He was unable to converge. The 
palpebral fissures were still narrowed. 
Bell’s phenomenon was absent and there 
was no lid lag. Pupils were equal and 
reactive, fundi were normal. There was a 
general paucity of movement and, despite 
normal position sense, his extremities were 


often held in awkward positions. His neck 


was always held in extension. He moved 
slowly but could get up from the bed, walk 
on toes and heels, and stand on each foot 
separately. He had a wide-based stiff gait, 
and Romberg’s sign was absent. Both 
motor strength and sensory perception 
were normal. Marked rigidity without cog- 
wheeling was present. Coordination was 
normal. No myotonia coulc be elicited by 
percussion. Reflexes were depressed 
throughout and Babinski’s signs were pres- 
ent. Ice-water irrigation of the auditory 
canals caused tonic deviation of the eyes to 
the side of stimulation, with minimal nys- 
tagmus in gaze to the opposite side. His 
potassium level of 2.6 mg/dL was ‘consid- 
ered optimal and maintained. The ESR was 
4 mm/hr and the remainder of blood chem- 
istry and hematologic studies were normal, 
including a CPK level of 137 IU/L (normal, 
26 to 144 IU/L) and T, level of 7.2 ug/dL 
(normal, 5.4 to 12.5 ug;dLi. An EEG was 
normal and the CT scan was unchanged. In 
most muscles electromyography (EMG) 
showed myotonia. Polyphasia was present 
in both proximal and distal muscles, with 
low-amplitude, short-duration potentials in 
most regions. At high levels of effort, 
recruitment of motor unit potentials was 
decreased, but the firing rate of individual 
units was high. Myotonia and polyphasia 
were found in the orbieularis oris. Repeti- 
tive stimulation of the right median nerve 
at 2 to 5 Hz produced no decrement of 
action potentials recorded from the thenar 
eminence. Conduction velocity in the right 
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median nerve was 52 m/s. These findings 
are consistent with chronic muscle fiber as 
well as motor unit loss accompanying the 
myopathy of hyperkalemic periodic paraly- 
sis. 

Biopsy of the biceps brachii showed 
numerous muscle fibers with internal 
nuclei, mostly type II; normal connective 
tissue and vessels; some atrophy of type II 
fibers; and type grouping. No vacuoles 
were seen. Reduced nicotinamide adenine 
dinucleotide diaphorase stain showed 
coarse granular fibers with peripheral sub- 
sarcolemmal granules, targetoid fibers, 
moth-eaten fibers, and large fibers with 
homogenous cytoplasm, indicating chronic 
myopathic changes. 


COMMENT 
Of the five characteristic features 
of progressive supranuclear palsy of- 
fered by Steele; this patient exhibited 
four: supranuclear ophthalmoplegia, 
pseudobulbar palsy, nuchal dystonia, 





and rigidity of the limbs. It is recog- 
nized that in patients severely af- 
fected by hyperkalemie periodic paral- 
ysis, a chronic myopathy with proxi- 
mal muscle weakness may eventually 
develop, and may be so severe that a 
wheelchair is required.** Our patient, 
however, has become disabled by 
rigidity, labile affect, and ophthalmo- 
plegia. Despite findings on biopsy and 
EMG compatible with chronie myopa- 
thy, no definite weakness of the 
extremities was present. The ophthal- 
moplegia now appears to be supranu- 
clear, but with progression it may 
become indistinguishable from a myo- 
pathic external  ophthalmoplegia. 
Ophthalmoplegia has not been noted 
to be a result of hyperkalemic periodic 
paralysis. The concurrence of hyper- 
kalemie periodic paralysis and pro- 
gressive supranuclear palsy in this 


Neuroleptic Malignant Syndrome 


Harold H. Morris III, MD; William F. McCormick, MD; James A. Reinarz, MD 


è The neuroleptic malignant syndrome 
is an uncommon, severe illness that con- 
sists of fever, muscular rigidity, and stu- 
por. Various neuroleptics have been asso- 
ciated with the disease. A detailed neuro- 
logical, medical, and neuropathological 
evaluation of this case was performed. 
Presumably, the syndrome is secondary 
to biochemical dysfunction of the basal 
ganglia and possibly of the hypothal- 
mus. 

(Arch Neurol 37:462-463, 1980) 


fatal, idiosyneratic reaction to 

chlorpromazine is reported. The 
illness is characterized by fever, mus- 
cular rigidity, and obtundation. Early 
recognition of this condition may save 
lives. ' 


REPORT OF A CASE 


A 3l-year-old man was hospitalized at 
the University of Texas Medical Branch, 
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Galveston, because of fever and muscular 
rigidity of two days' duration. The patient, 
who was mildly mentally retarded since 
birth, had been institutionalized for many 
years. He was said to have been chronically 
schizophrenie, but details were not avail- 
able. 

Approximately five weeks before admis- 
sion, he became agitated, talked incoher- 
ently, and did not sleep well. A dosage of 
800 mg of chlorpromazine (Thorazine) and 
15 mg of trihexyphenidyl hydrochloride 
(Artane) was administered daily. After one 
week, the chlorpromazine dosage was 
inereased to 1,600 mg daily. Two weeks 
before admission, increased muscle tone 
was noted. One week before admission, the 
chlorpromazine dosage was reduced to 
1,000 mg daily. There was no history of 
exposure to toxins or known infectious 
illnesses. 

On admission, the rectal temperature 
was 39.4 °C (103 °F), respirations were 28 
per minute, blood pressure was 120/80 mm 
Hg, and the pulse was 136 beats per min- 
ute. He was alert and attempted to answer 
questions, but his speech was so dysarthic 
that he could not be understood. He was 
diaphoretic and opisthotonic. The arms and 
wrists were flexed and the legs were 
extended. Tone was greatly increased in all 
muscle groups, including those of the neck. 
The mouth was open, and there was contin- 
uous drooling. The pupils were normal in 
size and reacted briskly to light. Extraocu- 
lar movements and the results of a fundu- 


patient may be coincidental. However, 
since early findings of progressive 
supranuclear palsy may be misattrib- 
uted to chronic myopathy or depres- 
sion, the condition in other patients 
may not have been recognized. 
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scopic examination were normal. Muscle 
stretch reflexes were normal, and plantar 
reflexes were flexor. No abnormalities 
were found on examination of the heart, 
lungs, and abdomen. 

A dosage of 100 mg of intravenous (IV) 
diphenhydramine hydrochloride did not 
relieve the muscular rigidity and neither 
did 2 mg of IV benztropine (Cogentin) 
mesylate. Moderate muscular relaxation 
was achieved by IV doses of 10 to 20 mg of 
diazepam (Valium), but the effect lasted 
only 15 to 20 minutes. 

The hematocrit value was 38%; hemazlo- 
bin level, 12 mg/dL; and WBC count, 
17,600/cu mm. The values for the following 
laboratory tests were normal: blood glu- 
cose, sodium, potassium, chlorides, CO. con- 
tent, creatine, calcium, uric acid, bilirubin, 
magnesium, SGOT, SGPT, alkaline phos- 
phatase, triidothyronine, thyroxine, urinal- 
ysis, serum protein electrophoresis, serum 
ceruloplasmin, prothrombin time, parcial 
thromboplastin time, and VDEL. A urine 
screening for porphobilinogen showed nor- 
mal results. Analysis of the urine for drags 
and heavy metals gave normal results, 
except for phenothiazines. The creatine 
phosphokinase (CPK) level was 1,050 inter- 
national units, and over two weeks it 


. declined to normal. The CPK isoenzymes 


showed the increase to be of skeletal mus- 
cle origin. Viral serologic studies for St 
Louis encephalitis and Western, Eastern, 
California, and Venezuela equine encepaa- 
litis were negative. The serum antibody 
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titer for herpes simplex virus was 1:64 and 
did not increase durimg hospitalization. 
Muitiple blecd cultures for bacteria and 
fangi were negative. Three CSF examina- 
tions demonstrated no abnormalities of 
pressure or cell, protein, or glucose levels. 
The CSF VORL test was nonreactive. The 


CSF smears and cultures for fungi, bacte- 


ria and acid-fast organisms were negative. 
Roentgenograms of the chest and abdomen 
were normal. A computerized tomographic 
scan and static and dynamic radionuclide 
brair seans were normal. An EKG after IV 
diazepam showed continuous high-voltage 
ane = ized, but frontal-dominant 10- 
to 12-Hz activity. Liver and bone marrow 
biopsy specimens were normal histological- 
ly, and cultures of the tissues were nega- 
tive. 

Buring the ‘rst 24 hours of hospitaliza- 
tioa, the patient's maximal temperature 
was 4) °C (104 °F). Because of difficulty 
with pharynzsal secretions and respira- 
tions, a tracheestomy was performed. An 
IV infusior ef 20 mg/hr of diazepam pro- 
dused moderate relief from the rigidity, 
bu. the patent became obtunded. The 
infusion rate of diazepam was reduced, and 
IV eurare at doses up to 10 mg every 45 
minutes was given. With curarization, the 
patient became flaccid. After ten days, the 
curare anc 1Y diazepam treatment was 
discentinued. but 12 hours later general- 
ized muscular rigidity developed. The 
administration of 20 mg of oral diazepam 


. daily, 4 mg’ benzotropine mesylate daily, 


and 2 mixture of 10 mg of carbidopa and 
109 mg of levodopa (Sinemet) four times a 
day had no effect on the rigidity. 

Br the 18th hospital day, the patient was 
afebrile. He became less stuporous, and six 
weeks after hospitalization was alert and 
eould say “help.” He remained very rigid, 
with flexion of his arms and extension of 
his legs. Durmg the seventh week of hospi- 
talization, a daily high-spiking fever, 
laryngespasm, and pneumonitis developed. 
He died or the 65th hospital day. 

A detailed autopsy showed pneumonitis, 
but me other visceral abnormalities. No 
gross abnormalities of the meninges, cere- 
bral hemispheres, or brainstem were pres- 
ent. Mieroseepic examination showed that 
multiple sections of the cerebral hemi- 
spheres, including the basal ganglia and 
hypothalamus, cerebellum, brainstem, and 
spinal cord, were normal. These were 
stained wi he battery of special stains. On 
histologic examination, the appearance of 
skeletal muscle from eight sites was 
normal. 


COMMENT 


Delay and Deniker’ described a syn- 
drome of stupor, muscular rigidity, 
anc fever that led to death from respi- 
ratory complications in a small num- 
ber of psychiatric patients who were 
treated with neuroleptics. This was 
called the “neuroleptic malignant syn- 
drcme.” Similar reports have related 
the syndrome to other neuroleptics.* '" 
Haleperidd and fluphenazine have 
been most often incriminated. Since 
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most patients who receive potent neu- 
roleptics are psychotic, the neuroleptic 
malignant syndrome usually is seen in 
psychotic persons. The syndrome has 
been reported in a nonpsychotie child 
who was treated with haloperidol for a 
movement disorder.’ Stupor and se- 
vere hyperthermia were seen in a 
young man who received haloperidol 
for drug withdrawal.'^ 

A severe illness termed "Stauder's 
lethal catatonia" has been described in 
the psychiatric literature for several 
decades." This syndrome consists of 
an acute eatatonic delirium with mus- 
cular rigidity and fever, and it may be 
fatal. Descriptions of this entity ante- 
date neuroleptic drug therapy. Staud- 
er's lethal catatonia and the neurolep- 
tic malignant syndrome may appear 
identical. 

On initial examination, our patient 
attempted to cooperate and communi- 
cate with several examiners. He was 
not withdrawn, as one might expect in 
a person with severe catatonic schizo- 
phrenia. In addition, the muscular 
rigidity was only partly relieved by IV 
diazepam in spite of distinct obtunda- 
tion. - 

The classic catatonic signs of rigidi- 
ty, mutism, and catalepsy may be seen 
in a variety of neurological and medi- 
cal illnesses.as well as in schizophrenia 
and affective disorders.'* Metabolic or 
structural causes of catatonia were 
not found in our patient. 

Increases in the serum CPK level in 
this clinical setting have been noted 
previously.^? Meltzer? discussed the 
relationship of this illness to malig- 
nant hyperpyrexia and suggested that 
neuroleptics might disrupt the con- 
tractile and relaxation mechanisms of 
skeletal muscles. It is unlikely that the 
rigidity was secondary to a direct 
muscular effect in our case since IV 
diazepam produced moderate relaxa- 


tion and curare resulted in flaccidity. 


These agents have little effect in the 
rigidity seen in patients with malig- 
nant hyperthermia. The increase in 
the CPK level was probably secondary 
to intense muscular contraction rather 
than to a primary effect on the mus- 
cles. 

Intense muscular activity cannot be 
the sole explanation for our patient’s 
fever. His temperature decreased 
when muscular relaxation was 
achieved by pharmacologic means; 
however, it did not become normal 
until the 19th hospital day. Finally, 
heat stroke encephalopathy is ex- 
cluded because the maximal rectal 
temperature recorded during the day 
of admission was only 40 °C (104 °F) 
and the autopsy findings are indica- 


tive of heat stroke. 

The pathogenesis of the neuroleptic 
malignant syndrome is unknown. 
Careful neuropathologic examination 
of the CNS of this patient, including 
the hypothalamus and basal ganglia, 
did not show any abnormalities. 

The neuroleptic malignant syn- 
drome should be considered in any 
patient in whom catatonia develops 
while the patient is receiving neuro- 
leptie medications. Differentiating 
the syndrome from Stauder’s lethal 
catatonia may be difficul:. When the 
condition is recognized, neuroleptic 
treatment should be discontinued and 
anticholinergic agents such as trihex- 
yphenidyl or benztropine should be 
administered. A recent report sug- 
gested that amantadine hydrochloride 
may be helpful.* An investigation into 
the toxic, metabolic, and infectious 
causes of catatonia should be carried 
out concurrently. . 


Nonproprietary Names 
and Trademarks of Drugs 


Carbidopa—Lodosyn. 

Chlorpromazine—Chlor-PZ, Promachel, 
Thorazine. 

Levodopa--Bendopa, Dopar, Larodopa. 
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Progressive Dystonia Masking Ataxia in 
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Ataxia-Telangiectasia 


John B. Bodensteiner, MD; Randall M. Goldblum, MD; 


Armond S. Goldman, MD 


* A 10-year-old boy with ataxia-telan- 
giectasia had severe progressive dystonic 
posturing that masked the ataxia until 
treatment relieved the dystonia. A younger 
sister had more classical neurologic man- 
ifestations of the disease. However, both 
children had telangiectasia, immunologic 
abnormalities, and other features of atax- 
ia-telangiectasia. The pathologic changes 
that have been found in the basal ganglia 
at autopsy and the occurrence of chore- 
oathetosis, oculomotor disturbances, and 
now dystonia indicate that the function of 
the basal ganglia in patients with ataxia- 
telangiectasia is abnormal. Children who 
have basal ganglial abnormalities should 
be studied for ataxia-telangiectasia. 

(Arch Neurol 37:464-465, 1980) 


taxia-telangiectasia (AT) is a he- 
reditary disorder characterized 
by progressive oculocutaneous telan- 
giectasia, sinopulmonary infections, 
IgA deficiency, defective cellular im- 
munity, and progressive cerebellar 
ataxia that begins in infaney.' Other 
biochemical abnormalities such as 
increased serum levels of carcinoem- 
bryonic antigen (CEA) and a-fetopro- 
tein have also been reported. The 
CNS abnormalities have been of par- 
tieular interest. In addition to the 
cerebellar disturbances, some patients 
display choreoathetosis and oculomo- 
tor disturbanees, which suggest a 
dysfunction of the basal ganglia. We 
describe a child with AT who had 
dystonia, a previously unrecognized 
manifestation of this disorder. The 
dystonia masked the cerebellar atax- 
la. 
REPORT OF A CASE 


A 10-year-old white boy was well until 9 
years of age, when he experienced brief 
episodes of turning of the head to the left 
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and hyperextension of the neck. During 
the next several months, he could correctly 
position his head manually, but as the 
retrotorticollis worsened, manual correc- 
tion became impossible and dystonic pos- 
ture ot the right arm appeared. Within six 
months, any attempt at movement resulted 
in sustained retrocollis, extreme pronation 
of the arms, and extension and internal 
rotation of the legs. His condition was 
evaluated in a regional medical center. 
Skull roentgenograms, EEG, cerebral an- 
giography, pneumoencephalography, and 
computerized tomography were normal. 
Serum ceruloplasmin and copper levels 
were normal. The family history was nega- 
tive for dystonia and Huntington’s disease. 
A degenerative disease of the basal gan- 
glia was suspected, and therapeutic trials 
first of levodopa and then of diazepam 
were instituted. Diazepam therapy gave 
some relief of dystonia, but only at high, 
sedating doses. 

The patient was subsequently referred 
to our institution. Nearly continuous dys- 
tonic posturing, buccal labial dyskinesias, 
hypertrophy of the muscles of the back and 
neck, dysarthrie speech, and occasional 
myoclonic jerks were found. Station, gait, 
and coordination could not be tested due to 
the dystonia. Numerous, small telangiecta- 
sias were noted on the face, neck, upper 
part of the chest, and bulbar conjunctiva. A 
tentative diagnosis of dystonia musculo- 
rum deformans was made, and the patient 
began therapy with haloperidol. 

Because of the oculocutaneous telangiec- 
tasia, an unusual variant of AT was sus- 
pected. Consequently, immunologic studies 
Were initiated. When the patient returned 
three weeks later, the dystonia was greatly 
improved and ataxic movements of the 
arms and legs with titubation and difficul- 
ty initiating eye movements were evident. 
The diagnosis of AT was supported by the 
finding of a serum IgA deficiency and 
increased serum concentrations of CEA 


X and a-fetoprotein. The CEA and a-fetopro- 


tein levels were 6.1 ng/mL and 292 ng/mL, 
respectively (normal CEA, —2.5 ng/mL; 
a-fetoprotein, —25 ng/mL). The T lympho- 
cyte number, and results of mitogen and 
antigen in vitro stimulation and delayed 
hypersensitivity skin testing were nor- 
mal. 

Because of the diagnosis of AT, the 
family members were examined. A 7-year- 
old sister had been clumsy since learning to 
walk and had experienced many upper and 
lower respiratory tract infections. She was 


mildly mentally retarded, and her speech - 


was halting and dysarthrie. Voluntary 


lateral deviation of the eyes was difficult, 
and there was marked appendicular and 
truncal ataxia. Prominent conjunetival 
telangiectasias were present. The serum 
IgA and IgC levels were undetectable, 
whereas the serum levels of CEA and 
a-fetoprotein were increased. The T lym- 
phocyte number,-and results of mitogen 
and antigen in vitro stimulation and 
delayed hypersensitivity skin testing were 
normal. 


COMMENT 


Boder and Sedgwick,’ in a review of 
the first 101 cases of AT, reported 
that the clinical features of this syn- 
drome were quite stereotyped. Cere- 
bellar ataxia was the most prominent 
neurologic abnormality, and this has 
continued to be reported. In addition, 
choreoathetosis is common, particular- 
ly later in the course of the illness, 
although on occasion it can manifest 
early. In the second described patient 
with AT occurring with choreiform 
movements, the ataxia was masked, 
as in our case.’ The nonneurologic 
features of AT, such as progressive 
oculocutaneous telangiectasia, a :en- 
deney to develop lymphoreticular ma- 
lignancies, and immunologic defects, 
are also frequent findings. Elevated 
levels of CEA and a-fetoprotein have 
recently been recognized as consistent 
features of this disease possibly 
related to failure of adequate differ- 
entiation of embryonie entodermal 
tissues.' 

Smith and Cogan first reported a 
detailed study of eye movements in 
AT. These authors likened the oculo- 
motor disorder to oculomotor apraxia, 
a condition characterized by difficulty 
initiating voluntary lateral deviation 
of the eyes. Baloh et al’ confirmed this 
finding and showed that these pa- 
tients with AT have a delayed reac- 
tion time for the initiation of both 
voluntary and involuntary saccades 
early in the disease and marked 
hypometria of voluntary saccades. 
These oculomotor findings are unlike 
those found in cerebellar degeraticns, 
but are similar to those seen in Par- 
kinson's disease and Huntington's dis- 
ease, both disorders of the basal gan- 
glia. 
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The age ef onset of the neurologic 


abnormalities in eur patient was quite | 


late. To q@ur knowledge, the patient — 


was normal until 9 years of age. 


Although the patient did not initially - 


dispiay staxis, certain neurologic fea- . 
tures were typical of AT. These 


ineludec éysatthric speech, myoclonic — 
jerks, and ap-zxia cf lateral gaze. The — 
chie? intial veurologic feature, dys- | 


tonia, has mot been previously de- 


scribed at A7. The ataxia was mani- - 
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fest only aft-r the dys stonia was con- 
trolled. 
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Neurepztaclegic changes in the basal |. 
ganglia in AT are characterized by a - 
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Rupture of Intracranial ‘Aneurysm During | 
Computerized Tomography | wt 


Kenneth Jordan, Pa Jay Lefkowitch, m Arthur Hays MI; Paul Sane, MD. 


e A competerized ‘tomographic (CT) 


scan was pe formed on a patient with a 
suspected peraseller mass. Coincident - 
with contrast injection, an unusual and 


distinctwe “starburst” pattern appeared - 


in the tight sarasellar region and was 
associated with sudden deterioration in 
the patient's conditior. Subsequent CT 
and necrapsy confirmed a ruptured aneu- 
rysm at the suspected site with a large 
subarachmoie hemorrhage. To our knowl- 


edge, this unssual CT picture of a ruptur- 
ing intescrar ai aneurysm has not been 
 previcusiv illastrated. 


(Mich: Neurol 37:465-466, 1980) 
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bdo correlation. Recógnition of 
this unusual radiographic: PAHAT is 


important. NETS 
REPORT. or A CASE 


An 83-year-:ld woman was seen with 
right periorbital pain of one day' s duration 
and right-sided ptosis. Four years earlier, 
she had been examined for diplopia due to 
a right lateral rectus paresis that did not 
| subsequently: improve. —— 

She was alert with a blood pressure of 
180/70 mm Hg. There was complete exter- 
nal ophthalmoplegia on the right side with 
ptosis. The right pupil was dilated and 
unreactive to direct and consensual illumi- 
nation. On the left, ocular motility and 
pupillary react_on were normal. Corrected 
visual acuity was 20/400 on the right and 
20/70 on the left. Visual fields and ophthal- 
moscopic examination results were normal. 
The right corneal reflex was Si and 
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sensation to pinprick over the ophthalmic 


division of the rigat trigeminal nerve was 
diminished. Results of stzndzrd laboratory 
studies were normal. 

The patient soon became lethargic, and 
complete ophthalmopleg a developed on 
the left. A CT study cf the head was 
performed. Before cont-ast injection, a 
well-defined wedge-shaped area of density 
was seen in the right »arasellar' region 
medial to the temporal bbe (Fig 1). This 


zone of increased density had sharp bord- 
ers anteriorally, posteriorly, and medially. 


The medial border of the -emporal lobe was 


displaced laterally. The suprasellar cistern — 


and the pontine cistern, as well as two 


Sylvian fissures, were normal and con- 


tained CSF of normal dersity. The remain- 
der of the brain was normal | | 
After the intravenous injection of 30 mL 
of diatrizoate meglumine (Renografin), the 
patient vomited. A total of 125 mL of 
contrast medium was administered in 
approximately — ten minutes. The scan 
obtained after injectiom showed a pro- 
nounced increase in the density of the 
previously : noted lesion ir the right parasel- 
lar area. This sucdenly appearing zone of | 
inereased density had a "starburst" ap- 
pearance formed by several linear sonst: . 


> H 
VEINS. Bes 
“Ys L 
7 = , 


a 


465 





ties emanating from its center (Fig 2). The 
Figure shows, in addition, linear artifacts 
arising from the petrous bone and the 
frontal bone. The artifacts caused by 
patient motion are predominantly oriented 
in a left anterior to right posterior direc- 
tion. The starburst associated with the 
newly appearing density spread in all 
directions from the center of the lesion and 
most likely represented sudden movement 
or blood spreading within this area, in 
addition to the motion of the head as a 
whole. 

At this point, the patient experienced 
stertorous and ineffective respirations. 
She was removed from the scanner unre- 
sponsive, apneic, and pulseless. She was 
resuscitated, but remained comatose. A 
second CT scan was performed immediate- 
ly. It showed extensive opacification of the 
subarachnoid space. This opacification was 
particularly prominent in the suprasellar 
cistern, pontine cistern, and the left Syl- 





Fig 1.—Computerized tomographic scan. 
Distinct wedge-shaped right parasellar 
density was visible before contrast injec- 
tion, probably representing a recent 
hemorrhage into this area. 


Fig 2.—Computerized tomographic scan. 
Abrupt appearance of radiodense ''star- 
burst" pattern in right parasellar region 
was seen during intravenous contrast 
injection. Note linear artifacts arising from 
within center and radiating in all direc- 
tions. Motion artifacts are oriented in pre- 
dominantly anterior left to posterior right 
direction. 
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vian fissure (Fig 3). The patient remained 
unresponsive and died two days later. 


PATHOLOGIC FINDINGS 


Necropsy revealed a large, recent, 
subarachnoid hemorrhage at the base 
of the brain, the left Sylvian fissure, 
and over adjacent portions of the left 
frontal and temporal lobes. Extrava- 
sated blood formed a mass surround- 
ing the intracavernous and supracli- 
noid segments of the right internal 
carotid artery. A thrombus in the cav- 
ernous sinus contained lines of Zahn, 
suggesting that it was produced by 
arterial bleeding. Although the site of 
arterial rupture into the cavernous 
sinus and subarachnoid space was not 
identified, it was assumed to have 
arisen from an aneurysm identified 
on the intracavernous segment of the 
artery. The aneurysm was fusiform 
and along the adjacent portions of the 
right internal carotid artery showed 
severe atheromatous degeneration. A 
several-millimeter portion of the di- 
lated internal carotid artery within 
the cavernous sinus lacked internal 
elastic lamina and media—features 
that may be seen in both the wall of an 
aneurysm and in end-stage athero- 
sclerosis. Adjacent to these severely 
affected segments of the wall, the 
internal elastic lamina was inter- 
rupted. 

The right optic nerve was atrophic 
with a smooth indentation most likely 
caused by the aneurysm. This would 
explain the reduced visual acuity on 
the right. The long-standing paralysis 
of the right abducens nerve was prob- 
ably related to the aneurysm as well. 
There were no histologic signs of old 
hemorrhage. 


Fig 3.—Computerized tomographic scan 
taken after patient was resuscitated. Fresh 
blood mixed with contrast material in the 
parasellar and prepontine cisterns. Pre- 
ponderance of opacification appears in 
right parasellar area and pontine and 
suprasellar cisterns. 





COMMENT 


This report documents the appear- 
ance of an internal carotid artery 
aneurysm as it burst during CT. Path- 
ologieal examination disclosed an 
atherosclerotic cavernous carotid 
aneurysm with supraclinoid extension 
as the source of the subarachnoid 
hemorrhage. 

Rupture of intracranial aneurysms 
has been reported during cerebral 
angiography, usually with direct in- 
tracarotid injection of  contrast.' 
Jamieson? and Jackson et al? consid- 
ered this event coincidental. However, 
Lin et al’ and Teal et al? suggested 
that a transient rise in intraluminal 
carotid artery pressure during the 
injection could be a factor. Vines and 
Davis’ believed that the volume of 
contrast injected into the artery was 
important. Such considerations do not 
apply to CT, where the contrzst is 
injected slowly into a peripheral 
vein. 

To our knowledge, the CT appear- 
ance of an intracranial aneurysm in 
the act of rupturing has not been 
published before. The rupturing aneu- 
rysm produced an unusual starburst 
appearance. Initially, this was inter- 
preted as movement artifact, but soon 
was correctly identified as an intra- 
cranial aneurysm bursting. This inter- 
pretation was confirmed by the sub- 
arachnoid blood on the later films, the 
abrupt deterioration in the patient's 
condition, and the identification at 
autopsy of a ruptured aneurysm at the 
suspected site. We ean establish no 
causal relationship between perfor- 
mance of the scan and rupture o? the 
aneurysm. 


Sadik Hilal, MD, gave constructive suggestions 
and Verna Houston prepared the manuscript. 
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Letters to the Editor 


Effect ef Caicium and Antacids 
on Phenytein Bioavailability 


To the Edier.—We read with interest 
the article sy Chapron et al entitled 
“Effect of Calcium and Antacids on 
Phenytoin Bioavailability” (36:436- 
438, 1979) because we have just com- 
pleted a similar experiment with dif- 
ferent results. 

We used more subjects, equal neu- 
tralizing capacities of antacids rather 
than equal volumes,’ a different dose 
of phersytein, and gave the antacids in 
the recommended dosage schedule for 
peptic uleer.’ 

Each of eight subjects served as his 
own ccntrei. We randomly assigned 
the subjects to receive 600 mg of phe- 
nytcin alone or with 160 mEq of alu- 
minam  hwdroxide-magnesium  hy- 
droxide gel, calcium carbonate, or alu- 
minum hydwoxide-magnesium trisili- 
cate, administered one and three 
hours after meals and at bedtime. 
Eaeh subject received phenytoin alone 
twice and phenytoin plus each of the 
antacids. Samples were analyzed by 
the EMIT system,-* and absorption 
was determ ned by using the trapezoi- 
dal rule to calculate area under the 
curve (AUC), 

The AUC was analyzed by analysis 
of variance. The two control groups 
were not significantly different, and 
the pecied centrol was tested against 
each individual antacid by means of 
an F test." Aluminum hydroxide-mag- 
nesium hydroxide gel significantly 
decreased the phenytoin AUC 
(P< 05), and calcium carbonate also 
significantly decreased AUC 
(P< 05). Although aluminum hy- 
drexidemagnesium trisilicate had a 
similar trend, it did not reach signifi- 
cance (P = .1). There was no signifi- 
cant diference between any of the 
AUCs for the phenytoin plus antacid 
treatments. These AUCs were pooled 
and compared to the pooled phenytoin 
control. The pooled phenytoin plus 
antacid AUC was significantly less 
than that of the pooled phenytoin 
control (P< .005). 

One subjeet had higher AUCs with 
all antacids as compared with control 
values. The data were reanalyzed, 
using an f test without this subject; 
all antacids signifcantly decreased 
mean AUCs. 

Two subjeets is an inadequate num- 
ber to dismiss a possible interaction 
between phenytoin and antacids. We 
had some subjects who experienced 
very lictle difference with antacids, 
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while others had large differences. On 
the basis of our data, we believe that 
the antedotal reports’ of antacid and 
phenytoin interaction are valid for 
some persors. Patients should be cau- 
tioned against taking phenytoin and 
antacids corcomitantly. If they must 
be given together, the phenytoin 
serum concentration and seizure ac- 
tivity shoulc be closely monitored. 
WILLIAM R. GARNETT, PHARMD 
BARRY L. CARTER 
JOHN M. PELLOCK, MD 
Medical College of Virginia 
Richmond, Va 
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Cord Compression From Spinal 
Subarachnaid Hemorrhage 


To the E&itor.—Caroscio and col- 
leagues' recently emphasized the oc- 
currence of intracranial signs and 
symptoms `n patients with spinal 
subarachnoid hemorrhage. If the spi- 
nal hemorrhage results in a focal 
hematoma, -hen there may be spinal 
cord compression and only local me- 
ningeal signs. At the New York Hos- 
pital, I hawe found seven cases of 
extra parenchymal spinal hematoma 
in 342 patients who were anticoagu- 
lated after umbar puncture, two of 
whom had spinal subarachnoid hema- 
tomas. The patients with spinal sub- 
arachnoid hematomas had lumbosa- 
cral back pain and paraplegia, but 
they did nct have meningismus or 
other menirgeal signs. Others have 
noted that spinal subarachnoid hemor- 
rhage may oroduce spinal cord com- 
pression,’ end that lumbar puncture 
and anticoagulation increase the risk 

of spinal subarachnoid hematoma.?* 
> RoBertT L. Rurr, MD, PuD 
Department of Neurology 

The New York Hospital- 

Cornell Medical Center 

1300 York Ave 
New York, NY 10021 
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Hematogenous Infection 
of Subdural Hematoma 


To the Editor.-Kauf man and Hilaire, 
in their article “Salmonella Meningi- 
tis" (36:578-586, 1979 , speculated that 
trauma to the nervous system prior to 
asymptomatic bacteremia led to Sal- 
monella infection o^ the meninges. 
These authors notec that a similar 
postulate was eonsidered in two cases 
of Salmonella-infected subdural hem- 
atoma.'” 

This concept of “locus minoris 
resistentiae” is illustrated by a subdu- 
ral hematoma invaced by a blood- 
borne organism frem the urinary 
tract. 


Report of a Cese.—A 77-year-old woman 
was admitted with headache and right- 
sided weakness of one day's duration, fol- 
lowing three weeks of general weakness. 

The patient was febrile to 38.9 °C and 
pale. A mass was felt in -he right lower 
abdomen. She was lethargic with nonfluent 
dysphasia, right homoaymous hemianop- 
sia, and flaccid right hemiplegia. The 
hemoglobin leve. was 44 g/dL. The WBC 
count was 10,80C/eu mm, with normal dif- 
ferential cell count. Jrinalysis demon- 
strated 20 to 50 WBCs per high-power 
field. A barium enema examination 
showed a constricting lesion of the ascend- 
ing colon that subsequently proved to be an 
adenocarcinoma. A lumbar puncture dem- 
onstrated an opening pressure of 200 mm 
H.O, slightly xanthoch-omie fluid with 4 
WBCs, 2 polymorphomuclear leukocytes 
and 2 lymphocytes; protein concentration, 
85 mg/dL; and glucose level, 50 mg/dL. A 
second examination en the fifth day 
showed 33 WBCs, all 5olymorphonuclear 
leukocytes. Cultures of both specimens of 
spinal fluid for baeterm and fungi were 
negative. Blood and wrine cultures ob- 
tained on admission y elded Escherichia 
coli. 

Ampicilin was administered intrave- 
nously. Two generalizec seizures occurred 
on the sixth day, and 5henytoin therapy 
was started. Skull and sirus x-ray films 
were normal. An EEG cemonstrated focal 
slowing with voltage d»pression over the 
left hemisphere. Brain sean with sodium 
pertechnetate Te 99m indicated a large 
superficial semilunar uptake over the left 
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hemisphere. Following confirmatory carot- 
id arteriography, a semiliquified subdural 
clot with purulent serosanguinous fluid 
was evacuated. Culture of this fluid yielded 
E coli with antibiotie sensitivities identical 
to those of the E coli previously isolated 
from the blood and urine. 


Comment.—Infection of a subdural 
hematoma is unusual. In a review of 
389 cases of subdural hematoma by 
McKissock et al,* no such complication 
is recorded. Our review of the litera- 
ture disclosed nine cases of infection 
of an existing subdural hematoma 
without penetrating wound or opera- 
tive intervention.'** While hematoge- 
nous seeding was presumed in seven 
of nine cases, positive blood cultures 
were lacking. The present case is the 
first confirmation, to our knowledge, 
of a subdural hematoma seeded by 
bloodstream infection of the same 
organism. 
| CARL W. Braun, MD 
JUDITH AXELROD, MD 


St Luke's Hospital Center 
New York 
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Spontaneous Internal Carotid Ar:ery 
Dissection and Abnormal Facial 
Sweating 


To the Editor.-We were very inter- 
ested in the article "Spontaneous 
Internal Carotid Dissection, Hemi- 
erania, and Horner's Syndrome," by 
Mokri et al (ARCHIVES 36:677-680, 
1979). The authors indicated that ocu- 
losympathetic paralysis and headache 
are common manifestations of sponta- 
neous dissection of the internal carot- 
id artery. This is also true of other 
lesions in this region, including aneu- 
rysms, thrombosis, infections, etc. 
This fact is often overlooked by clini- 
cians. . 

We have studied a number of 
patients with a similar neurological 
syndrome, but without dissection of 
the internal carotid artery.’ These 
patients were mostly middle-aged 
men in whom a uniphasic disease 
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developed that was characterized by 
headaches and oculosympathetic pa- 
ralysis without other neurological 
manifestations. All investigations to 
localize the sympathetic lesion pointed 
to a pericarotid location. One patient 
had an internal carotid occlusion, but 
angiograms in the rest were normal. 
No clear-cut explanations for these 
cases were available, except for cir- 
cumstantial evidence that indicated 
possible vascular disease. Although 
similar cases have been described in 
the past as Raeder’s syndrome, we 
found great disparity between the 
cases Raeder originally described’ and 
subsequent reports bearing the same 
title.’ 

An interesting feature of this syn- 
drome, which Mokri et al failed to 
appreciate, was the presence of a ster- 
eotyped pattern of abnormal facial 
sweating. Formal sweat tests revealed 
an area of anhidrosis in the supraorbi- 
tal region ipsilateral to the headache 
and  oculosympathetic ^ paralysis. 
Sweating on the rest of the face was 
intact. This indicates that the sweat 
glands in this area of the forehead are 
supplied by sympathetie postgan- 
glionic fibers from the internal carot- 


id plexus, rather than from the exter- 


nal carotid plexus. We were able to 
conclude from our studies that the site 
of lesion of the sympathetic paralysis 
in these patients is not “para- 
trigeminal" as Raeder suggested, but 
is "pericarotid" instead. 

We believe, therefore, that these 
eases should not be called Raeder's or 
Horner's syndrome for reasons ex- 
plained in greater detail in our arti- 
cle.' The term “pericarotid syndrome” 
more accurately describes these cases. 
Our article was probably overlooked 
by the authors because it was pub- 
lished just one month before their 
article was accepted for publication. 
Therefore, we would like to bring this 


to your readers’ attention. 
N. VIJAYAN, MD 
Craig Watson, MD, PHD 
Headache Clinic 
University of California 
Davis Medical Center 
Sacramento, CA 95817 


1. Vijayan N, Watson C: Pericarotid syn- 
drome. Headache 18:244-254, 1978. 

2. Raeder JG: ‘Paratrigeminal’ paralysis of 
oculo-pupillary sympathetic. Brain 47:149-158, 
1924. 


In Reply.-Comments by Drs Vi- 
jayan and Watson are appreciatively 
received. The purpose of our report 
was to draw attention to the fact that 
hemicrania and oculosympathetic pal- 
sy constitute a rather common mode 
of manifestation of spontaneous dis- 
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section of the internal carotid artery. 
This is not the only mode of presenta- 
tion of this entity and was noted only 
in five of 13 cases seen by us during a 
two-year period. Furthermore, this 
combination of symptoms and sigas is 
seen in a number of other pathological 
processes involving the internal carot- 
id artery. Examples have been men- 
tioned in the letter by Drs Vijeyan 
and Watson, as well as in our report. 

Oculosympathetie palsy, different 
from Horner's syndrome by absence 
of facial anhidrosis together with evi- 
dences of trigeminal nerve invclve- 
ment, were the essential eomponents 
of Raeder's paratrigeminal syndrome. 
In one of the five patients descr bed 
by Raeder, merely “neurelgic pains" 
in the distribution of the trigeminal 
nerve were considered as evidence of 
trigeminal nerve involvement. In oth- 
er patients, signs of trigeminal nerve 
involvement were decreased sensation 
and muscle weakness in the trigemi- 
nal nerve territory. All but one patient 
had evidence of other cranial nerve 
involvement. In two patients, »ain 
was not mentioned.” Unfortuna:-ely, 
by placing too much empkasis on the 
unilateral pain, over the years a mis- 
leading concept has evolved and the 
term "paratrigeminal syndrome of 
Raeder" has been frequently applied 
to the unilateral head and face pain 
associated with ipsilstera. oculosym- 
pathetic palsy. In mary instances, the 
unilateral pains have not been neural- 
gic pains and the patients have not - 
shown any evidence of trigeminal 
nerve involvement. Thus, one should 
not be surprised to notice descriptions 
of fairly typical vaseular headaches 
cited as examples of Raeder's syn- 
drome. This should also explain why 
some authors have considered some 
eases of Raeder' syndrome tc be 
benign vascular disorders of migraine 
variety.^* Obviously, one should not 
expect to find a paratrigeminal lesion 
in such patients. Adherence to Raed- 
er's criteria excludes as examples of 
the syndrome many of the previously 
reported cases, including most, if not 
all, cases designated as group II Raed- 
er's syndrome.’ For these reasons, the 
term Raeder's syndrome was not even 
mentioned in our report. 

Drs Vijayan and Watson* have 
noted anhidrosis in a frontal supraor- 
bital region in six pat:ents with hemi- 
erania and oculosympatketic palsy. 
They have assigned the term "perica- 
rotid” to this syndrome. Similar okser- 
vations have been made in the past. 
List and Peet’ used the term “syn- 
drome of internal carotid plexus." In 
our ease 2, formal sweat testing was 
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earried eut (using Alizarin red as 
marker) amd we did not observe any 
asymmetry of sweating in face or 
Corehezd. The area of forehead anhi- 
dresis note- by List and Peet, as well 
as. by V jayen and Watson, is probably 
variable imsize. This is an interesting 
‘nding, wich should be tested by 
further cii» eal observations. In cases 
described P Vijayan and Watson, the 
angiograph« studies were negative in 
"ve of t-e six patients. Partial 
imwolvemer- of the external carotid 
plexus in ese patients by the same 
presumed sathological process involv- 
-ng the internal carotid plexus would 
5e very diSeult to exelude. 

Kt is now clear that a fairly persist- 
ent hemicrnia, not in clusters, asso- 
ciated wit> oculosympathetic palsy, 
without otter cranial nerve involve- 
ment may s may not be caused by an 
angiogzapl»ally demonstrable carot- 
-d lesion. The prob em then becomes 
one of «lin xal judgment. Introduction 
of new tens and syndromes, even 
with tae est of intentions of the 
authors, mew only serve as a source of 


controversy and confusion. 
BAHRAM Mori, MD 
Mayo Clinic 
Rochester, Minn 
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Cisterra Magna Cyst 


To the Kestor.—Alker et als report 
“Radiology ef a Large Cisterna Mag- 
na Cyst” (ARCHIVES 36:376-379, 1979) 
describes an 18-year-old woman ad- 
mitted fer seizures and headaches. A 
pneumeene=phalogram showed a huge 
eystic stmu--ure im the posterior fossa 
thet wes theught to be a dilated cister- 
namagna. They believed that the cyst 
was acting as a mess lesion exerting 
pressure ow posterior fossa structures 
without eassing hydrocephalus. 

At the tme of operation, some evi- 
dence of "long-standing pressure” 
was noved.After surgery, the seizures 
and hesdsches dsappeared. They 
mentioned that such marked enlarge- 
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ment of the cisterna magna is rare. 
We reported' the incidence of "mega 
cisterna magna" in 3,000 computer- 
ized tomography (CT) scans and found 
11 such cases. One of our cases also 
had a thin skull in the area of the cyst. 
In two cases, surgical intervention 
gave no symptomatic relief. We 
believed it was most likely that the 
mega cisterna magna was not causing 
any of the nonspecific complaints of 
these patients. None of our patients 
had posteror fossa symptoms or 
hydrocephalus. 

It is my belief that this patient 
would have had the same CT sean that 
we noticed m our 11 cases. It is proba- 
ble that the disappearance of the sei- 
zures and headaches after surgery in 
Alker et als case was fortuitous. It 
seems proper to call attention to this, 
in light of the fact that their patient 
and two of ours were operated on 


unnecessarily. 
JACK O. GREENBERG, MD 
Medical College of Pennsylvania 
3000 Henry Ave 
Philadelphia, PA 19129 


1. Adam R, Greenberg JO: The mega cisterna 
magna. J Newmsurg 48:190-192, 1978. 


In Reply.—We wish to point out that 
the emphasis of our article, as indi- 
cated in the title, was on the radiolog- 
ical aspect ef a large cisterna magna 
cyst. We compared the mass effect of 
a cyst on the cerebellum with the 
effect of a large CSF accumulation 
seen with partial agenesis of the 
brain. 

In the report by Drs Adam and 
Greenberg, the majority of the cases 
of “mega cisterna magna” as seen on 
CT scans are smaller than in our 
patient. Unfortunately, we do not 
have a CT scan on our patient for 
comparison. 

Regarding the effect of surgery, we 
only report the observations made in 
our case and also refer to the report by 
Goluboff.' As to the statement by Dr 
Greenberg that the postoperative im- 
provement in our patient's condition 
could be fortuitous, we agree that this 
is possible. However, we cannot agree 
with his conclusion that our patient 
and two of his patients were operated 


on unnecessarily. 
GEORGE J. ALKER, JR, MD 
Department of Neurosurgery 
FRANZ E. GLASAUER, MD 
EUGENE V. LESLIE, MD 
Department of Radiology 
State University of New York 

at Buffalo 

School of Medicine 
Buffalo, NY 14215 


1. Goluboff EG: Arachnoid cyst of the posteri- 
or fossa demonstrated by isotope cisternography. 
J Nucl Med 1461-62, 1973. 
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To the Editor.— The case report by 
Alker et al (ARCHIVES 36:376-379, 1979) 
of a symptomatic space-occupying 
cyst in the region of the cisterna 
magna leaves several unanswered 
questions and leads -o some specula- 
tion. 

1. Why was a computerized tomog- 
raphy study, including sagittal recon- 
struction, not perfermed? My col- 
leagues and I had shewn’ that sagittal 
reconstruction woulc differentiate a . 
cyst of the cisterna magna from a 


Dandy-Walker cyst ar variant. An air 


study would be unnezessary. 

2. Did this patient have a history of 
delay in acquisition of motor mile- 
Stones, or macrocephaly? 

3. The authors clearly defined the 
asymmetry of occipital bone thinning, 
the neurological signs and symptoms, 
and the unilateral pressure effect on 
the right inferior as»ect of the cere- 


bellum at the time of operation. They 


demonstrated a unilateral posterior 
fossa cyst that filled with isotope 
injected into the lumbar thecal 
space. 

My colleagues and I believe that 
there are three types o? large cister- 
nae magnae in childhood. The most 
common enlarged  cisternae are 
asymptomatic. Among the symptom- 
atic group, we have two types. We 
described those with diffuse symmet- 
rical enlargement amd clinical mani- 
festations in infancy. All of our 
patients with “the encysted cisterna 
magna" had delayed milestones or 
macrocephaly. The eondition of the 
one patient whose eisterna was | 
shunted did not shew any improve- 
ment. The three othe patients did not 
show progressive signs or symptoms 
during the follow-up. 

The third type maaifests in adoles- 
cents and young acults. They have 
asymmetric encystment and asso- 
ciated lateralized neurological defi- 
cits. This latter, we believe, is well 
represented in this report. 

H. DanwisH, MD, FRZP(C) 

Division of Pediatrics, Faculty of Medicine 
Alberta Children's Hespital , 

1820 Richmond Road 


Calgary, Alberta, Carada 
T2T 5C7 


1. Archer CR, Darwish H, Smith K: Enlarged 
cisternae magnae and posterior fossae cysts 
stimulating Dandy-Walker syndrome on com- 
puted tomography. Radiolegy 127:681-686, 1978. 

2. Archer CR, Darwish B: The "encysted" cis- 
terna magna in children, abstracted. Can J Neu- 
rol Sci 5:341, 19778. 

3. Adam R, Greenberg JO: The mega cisterna 
magna. J Neurosurg 48:198-192, 1978. 


This letter came after the previous 
exchange. No reply was requested.— 
Ep. 
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Calendar of Meetings 


1980 
July 21-26 Fourth International Congress of Immunology, Paris. 
23-26 Annual Symposium on Contemporary Clinical Neurology, 
Palmetto Dunes Hyatt Resort, Hilton Head Island, SC. 
Sept 2-5 Fourth International Symposium on Facial Nerve Surgery, 
Biltmore Hotel, Los Angeles. 
2-7 American EEG Society annual meeting, Sheraton Boston 
Hotel, Boston. 
6-10 12th Epilepsy International Symposium, Copenhagen, Den- 
mark. 
8-10 American Neurological Association, Sheraton Boston Hotel, 
Boston. 
26-27 The 27th annual meeting, American Association of Electro- 
myography and Electrodiagnosis, Philadelphia. 
Oct 2-5 American Academy of Neurological Surgery annual meet- 
ing, New York. 
5-8 First International Symposium on Brain-Heart Relation- 
ship, Jerusalem Hilton Hotel, Jerusalem. 
5-10 Annual meeting, Congress of Neurological Surgeons, Hyatt 
Regency, Houston. 
23-25 The 38rd annual meeting and special course, Southern EEG 
Society, San Antonio, Tex. 
1981 
Sept 17-21 Epilepsy International Congress—1981, Kyoto, Japan. 
20-25 World Congress of Neurology, Kyoto International Confer- 
ence Hall, Takaraike, Sakyo-ku, Kyoto 606, Japan. 
Epilepsy International Congress— United States Pharmacopeial Conven- 


1981.—The congress will be held in 
Kyoto, Japan, Sept 17-21, 1981. Con- 
tact Masakazu Seino, No. 103 Crescent 
Plaza, 4-6, Minami-Aoyama 2-Chome, 
Minato-ku, Tokyo, 107 Japan. 


Cooperative Familial Aneurysm Regis- 
try.—A center for the registration of 
families in which several members 
have proven saccular aneurysms is 
being established at St Vincent’s Med- 
ical Center in Jacksonville, Fla. A. L. 
Sahs, MD, William F. McCormick, 
MD, C. J. Graf, MD, Jacob Green, MD, 
and J. L. Frias, MD, constitute the 
advisory committee. If you have fam- 
ilies in which two or more members 
have angiographically, surgically, or 
autopsy-proven saccular intracranial 
aneurysms, please write to Gaston J. 
Acosta-Rua, MD, Cooperative Famil- 
ial Aneurysm Registry, St Vincent’s 
Medical Center, PO Box 2982, Jack- 
sonville, FL 32208. 


NMR CAT.—The March 1980 issue 
of CT: The Journal of Computed 
Tomography carries an interesting 
account of a new method of tomogra- 
phy based on nuclear magnetic reso- 
nance by Moore, Holland, and Kreel of 
England. 
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tion Inc.—The 1980 quinquennial meet- 
ing of the USPU was held in Washing- 
ton, DC, April 17-19, 1980. The USPC 
sets the legal standards for drugs 
manufactured and prescribed in the 
United States. Since 1820, the USPC 
has published the United States Phar- 
macopeia (USP), combined this year 
into one volume with the National 
Formulary (NF). 

The USP is the world's leading 
pharmacopeia and its 160 years of 
regular publication is unmatched. 


Child Abuse.—Pamphlets are avail- 
able from the National Committee on 
Prevention of Child Abuse, 332 S 
Michigan Ave, Suite 1250, Chicago, IL 
60604. 


Hoyt D. Gardner Scholarship.— The 
Hoyt D. Gardner Scholarship in Pre- 
medical Education is being estab- 
lished at Westminster College, Fulton, 
Mo, to honor the current president of 
the American Medical Association 
who is an alumnus of the college. Dr 
Gardner, a surgeon from Louisville, is 
a member of the Westminster Class of 
1946. The initial gift to the fund was 
made by the Education and Research 
Foundation of the American Medical 
Association. 
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Alphonse R. Vonderahe, MD, Dies.— 
On Thanksgiving Day 1979, Dr Al- 
phonse R. Vonderahe of Cincinnati 
died. He was an innovative teacher, a 
careful and eclectic investigator, a 
considerate physician, and a humble 
and inspiring gentleman. 

For many years he taught neuro- 
anatomy at the University of Cincinna- 
ti College of Medicine, and in the early 
1940s abandoned the traditional my- 
elin sheath stains to emulate Cajal by 
introducing silver-stained serial see- 
tions. His investigations ranged from 
structural to electrophysiclogical. His 
structural observations included his 
careful studies of cell loss in hypothal- 
amic nuclei after such catastrophic 
events as acute abdominal crises and 
heat stroke. His electrophysiological 
studies done at his alma mater, Xavier 
University, Cincinnati, with Rev Jo- 
seph Peters, SJ, included electrical 
studies on the brain of the salamander 
and developing chick embryos. 

He had an avid interest in electro- 

encephalography and developed the 
EEG laboratory at the Good Samari- 
tan Hospital in Cincinnati. He ob- 
tained sufficient endowment for the 
laboratory so that EEGs were ob- 
tained free of charge when neces- 
sary. 
Dr Vonderahe served his medical 
societies in many ways. He was chair- 
man of the section on nervous and 
mental diseases of the AMA, a mem- 
ber of the first research grants com- 
mittee of the National Institute of 
Neurological Diseases and Blindness 
at the National Institutes of Health, 
served two terms as director of the 
American Board of Psychiatry and 
Neurology, and was on the original 
editorial board of Neurology. 


His patience, consideration of oth- 


ers, and humility impressed all who 
knew him, but only a few knew of the 
tragedies that molded him in this pat- 
tern. His academic career was blunted 
early by a long siege of pulmonary 
tuberculosis. In 1934, he and his lovely 
wife, Ida, were in a car aecident and 
she was left with a severe organic 
mental defect. His protective care of 
his wife was idyllic. 

American neurology has lost in one 
blow one of the last of the great 
students of the structure of the ner- 
vous system and one of the earliest 
observers of the comparative electro- 
physiology of the vertebrate nervous 
system. 


Francis M. Forster, MD 

William S. Middleton 
Memorial Veterans Hospital 

2500 Overlook Terr 

Madison, WI 53705 
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BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level appropriate 
for TIA) in a particular series of 14-day gas-ric toleranc 
studies utilizing a crossover design among :82 normal 
subjects, 4996 suffered gastric upset from Bayer? 
Aspirin. Most of these reacting subjects took Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk.of recurrent transient 
ischemic attacks or stroke in men who have 
had transient ischemia of the brain due <o fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAS should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAs. 

It is important to evaluate and treat, if appro- 
priate, other diseases associated with TIAS and 
stroke such as hypertension and diabetzs. 


: The recommended Bufferin® dosage for TIA is 1296 


— mg, a day (648 mg. twice a day or 324 mg. 
~ four times a day). 


FOR ANALGESIA BUFFERIN 
IS BETTER THAN ASCRIPTIN 
FOR RAPID ABSORPTION 


In a second recent study, the absorption characteris- 
tics of Bufferin were compared with Ascriptin® (aspiri 
325 mg., magnesium-aluminum hydroxide 150 mg.). 
Dissolution rates were significantly faster with Bufferi 
and plasma levels were significantly higher than with 
Ascriptin at 20 minutes. 


BUFFERIN: A BETTER WAY 
TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 


For full aspirin benefits, plus excellent gastric toleranc 
and rapid absorption, your patients deserve Bufferin: 
the daily dosage aspirin. 


For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jersey 07207 
Composition: Each Bufferin tablet contains aspirin 324 mg. and the 
antacid Di-Alminate® (Bristol-Myers’ brand of Aluminum Glycinate 
48.6 mg, and Magnesium Carbonate 97.2 mg). © 1980. Bristol-Myers Cc 
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Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
anticonvulsant.... 


Yvonne— 
Lennox-Gastaut syndrome 


Marion— 
myoclonic seizures 


Chad— 


akinetic seizures 








How many anticonvulsants 
can give patients like these 


all these advantages? 


Establ&hed efficacy in akinetic/myoclonic seizures 

Used abne or as an adjunct, Clonopin? (clonazepam/Roche) 
— a berzodiazepine with specific and potent anticonvulsant 
propertes—has proved clinically effective in reducing the fe- 
quency-and/or severity of akinetic and myoclonic seizures and 
Lenno»-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 


has failed. 
Longe- half-life (18 to 50 hours) for more flexible dosage 


The loager half-life of Clonopin—more than twice that of 
valproic acid, for instance—produces a more flexible dosage 
regimea that may enhance patient compliance. It means, too, 
that "breakthrough" seizure activity is less likely with an inad- 
verten-ly skipped dose. 






Fewer G.lI. upsets and appetite problems 
Gastroentestinal problems are relatively uncommon with 
Clonopin, another factor that encourages patient compliance. 


Provea safety with long-term administration 

On Clenopin therapy, the most frequently noted side 
effects—drowsiness and ataxia—generally have been dose- 
relatec and could often be controlled by dosage adjustment. 
Behav or problems have been noted in some children. (For 
more cetailed side effects and precautions, see prescribing 
information which appears on next page.) 


And also: 

€ Can be taken at bedtime 

€ Does not interact with anticoagulants or aspirin 

€ Car be used concomitantly with most other anti- 
convulsants * : 

e [s compatible with a ketogenic diet 


*Pleag see Precautions section of complete product information. 


LONOPINe 


clonazepam/ Roche 
For patients with minor motor seizures 


(wo see next page for complete product information. 
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.. Complete Product Information: 
. Description: Chemically, clonazepam is 9-(2-chlorophenyl)-1,3-dihydro-7-nitro- 


. 2H-14-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
. molecular weight of 315.7. "rd 


e. 
as 


; 2 


" .. pharmacologic properties which are characteristic of the benzodiazepine class of 
. . drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 
- . Mionareantagonized, as are convulsions produced by photic stimulation in suscep- 
— — . tible baboons. A taming effect in aggressive primates, muscle weakness and 
.. hypnosis are likewise produced by Clonopin. In humans it is capable of suppress- 
. ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
the frequency, amplitude, duration and spread of discharge in minor motor 
- Seizures. 
- . Single oral dose administration of Clonopin to humans gave maximum blood levels 
SES of drug, in most cases, within one to two hours. The half-life of the parent com- 
Y _ pound varied from approximately 18 to 50 hours, and the major route of excretion 
= was in the urine. In humans, five metabolites have been identified. In general, the 
= biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
. at the C-3 position and reduction of the 7-nitro function to form 7-amino and/or 
. -. T-acetyl-amino derivatives. 
S Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
-~ Lennox-Gastaut syndrome (petit mal variant), akinetic and myoclonic seizures. In 
-~ patients with absence seizures (petit mal) who have failed to respond to suc- 
— . Cinimides, Clonopin may be useful. 
.. In some studies, up to 3095 of patients have shown a loss of anticonvulsant activity, 
. Often within three months of administration. In some cases. dosage adjustment 
. ` may reestablish efficacy. | 
... Contraindications: Clonopin should not be used in patients with a history of 
.. Sensitivity to benzodiazepines, nor in patients with clinical or biochemical evidence 
_ Of significant liver disease. It may be used in patients with open angle glaucoma 
. .Who are receiving appropriate therapy, but is contraindicated in acute narrow 
TS angle glaucoma. /^ 
_ Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
_ should be cautioned against engaging in hazardous occupations requiring mental 
alertness, such as operating machinery or driving a motor vehicle. They should 
_ _ also be warned about the concomitant use of alcohol or other CNS-depressant 
. drugs during Clonopin therapy (see Drug Interactions), 
... Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
¿infants are unknown. . 
. . Recent reports suggest an association between the use of anticonvulsant drugs by 
Bein ‘women with epilepsy and an elevated incidence of birth defects in children born to 
L these women. Data are more extensive with respect to di phenylhydantoin and 
M EE Podharoii, but these are also the most commonly prescribed anticonvulsants; 
__less systematic or anecdotal reports suggest a possible similar association with 
the use of all known anticonvulsant drugs 
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- . The reports suggesting an elevated incidence of birth defects in children of drug- 

__ treated epileptic women cannot be regarded as adequate to prove a definite cause 

- | and effect relationship. There are intrinsic methodologic problems in obtaining 

.. adequate data on drug teratogenicity in humans; the possibility also exists that 

... other factors, e.g., genetic factors or the epileptic condition itself, may be more 

- . important than drug therapy in leading to birth defects. The great majority of 

.. mothers on anticonvulsant medication deliver normal infants. It is important to note 

|... that anticonvulsant drugs should not be discontinued in patients in whom the drug 

Ns administered to prevent seizures because of the strong possibility of precipitat- 

- . ing status epilepticus with attendant hypoxia and threat to life. In individual cases 

; |. where the severity and frequency of the seizure disorder are such that the removal 

Pao medication does not pose a serious threatto the patient, discontinuation of the 

. drug may be considered prior to and during pregnancy, although it cannot be said 

.... With any confidence that even mild seizures do not pose some hazards to the 

-... developing embryo or fetus. | 

—.. These considerations should be weighed in treating or counseling epileptic women 

-Of childbearing potential. 

S Use of Clonopin in women of childbearing potential should be considered only 

- when the clinical situation warrants the risk. Mothers receiving Clonopin should not 

. breast-feed their infants. | ù 

_ In atwo-generation reproduction study with Clonopin given orally to rats at 10 or 

"100 mg/kg/day, there was a decrease in the number of pregnancies and a de- 

e crease in the number of offspring surviving until weaning. When Clonopin was 

= administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 

- -. nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 

. limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 

-.—. malformations were seen from one dam in each of the affected dosages. 

__ Usage in Children: Because of the possibility that adverse effects on physical or 

X. mental development could become apparent only after many years, a benefit-ris« 

i consideration of the long-term use of Clonopin is important in pediatric patients. 

... Physical and Psychological Dependence: Withdrawal symptoms similar in char- 

.  acter to those noted with barbiturates and alcohol have occurred following abrupt 

.. discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 
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0.5-mg, I-mg and 2-mg tablets 


E Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits severd — 






lance when receiving benzodiazepines because of the predisposition of such 
patients to habituation and dependence. 


Precautions: When used in patients in whom several cifferert types of seizure 


disorders coexist, Clonopin may increase the incidence or precipitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosages. "he concomitant use 
of valproic acid and clonazepam may produce absence status. 
Periodic blood counts and liver function tests are advisable during long-term 
therapy with Clonopin (clonazepam/Roche).. 
The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy, may precipitate status epilepticus. Therefore, when discontinu- 
ing Clonopin, gradual withdrawal is essential. While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys; to avoid their excess 
accumulation, caution should be exercised in the administration of the crug to 
patients with impaired renal function. 
Clonopin may produce an increase in salivation. This should be considered before 
giving the drug to patients who have difficulty handling secret ons. Because of this 
and the possibility of respiratory depression, Clonopin should De used with caution — 
in patients with chronic respiratory diseases. — "I6. A. ig t 
Adverse Reactions: The most frequently occurring side effects of Clonopin are 
referable to CNS depression. Experience to date has shown that drowsiness has 
occurred in approximately 5096 of patients and ataxia in approximately 3096. In - 
Some cases, these may diminish with time; behavior problems have been notedin - 
approximately 25% of patients. Others, listed by System, are: T. 
Neurologic: Abnormal eye movements, aphonia, choreitorm movements. coma, 
diplopia, dysarthria, dysdiadochokinesis, "glassy-eyed' appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression, slurred speech, 
tremor, vertigo. 


Psychiatric: Confusion, depression, forgetfulness, hallucinations, hysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the behavior effects are — 
more likely to occur in patients with a history of psychiatric disturbances’. 
Respiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion in 
upper respiratory passages. 

Cardiovascular: Palpitations. st 
Dermatologic: Hair loss, hirsutism, skin rash, ankle and facialedema. — ' 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry mouth, - 
encopresis, gastritis, hepatomegaly, increased appetite. nausea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia, urinary retention. 

Musculoskeletal: Muscle weakness, pains. if 
Miscellaneous: Dehydration, general deterioration, fever, lymphadenopethy, v 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eos nophilia. : = 
Hepatic: Transient elevations of serum transaminases and alkaline phosphatase. 
Drug Interactions: The CNS-depressant action of the benzcdiazepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates. nonbarbiturate hyp- 
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notics, antianxiety agents, the phenothiazines, thioxanthene ard butyrophenone 
Classes of antipsychotic agents, monoamine oxidase inhibitors and the tricyclic y 
antidepressants, and by other anticonvulsant drugs. | PA 
Overdosage: Symptoms of Clonopin overdosage, like those produced by other 
CNS depressants, include somnolence, confusion, coma and diminished reflexes. 
Treatment includes monitoring of respiration, pulse and blood pressure, ceneral 
supportive measures and immediate gastric lavage. Intravenous fluids should be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodium 
benzoate may be given to combat CNS depression. Dialysis is of no known value. 
Dosage and Administration: /n/ants and Children: Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants and children (up to 
10 years of age or 30 kg of body weight) should be between C.C1 to 0.03 mg/kg/day 
but not to exceed.0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every thirc day until a daily | 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has been reached unless. 
seizures are controlled or side effects preclude further increase. Whenever possi- 
ble, the daily dose should be divided into three equal doses. f doses are not 
equally divided, the largest dose should be given before retiring. 
Adults: The initial dose for adults should not exceed 1.5 mg/day divided into three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 
until seizures are adequately controlled or until side effects preclude any “urther 


increase. Maintenance dosage must be individualized for each patient depending 


upon response. Maximum recommended daily dose is 20 mg. 


The use of multiple anticonvulsants May result in an increase of depressant ad- 


verse effects. This should be considered before adding Cloncpin to an existing 
anticonvulsant regimen. e 
How Supplied: Scored tablets—0.5 mg, orange; 1 mg, blue: 2 mg. white— 
Prescription Paks of 100. | ; 
. Roche Laboratories 
COCHE Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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A significant contribution 
in reducing mortality of patients with 
Herpes simplex virus encephalitis 


Controlled studies indicate that VIRA-A 
(vidarabine for infusion reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 79% to 28% 
(Chi-square analyses, P = 0.03) (Fig.1).! 


Fig. 1 siosbidity and mortality in biopsy-proved Ferpes simplex 
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Of 28 patients who were orain-biopsy 
positive for Herpes simp-ex virus, 


18 received VIRA-A anc 10 received 
placebo.! 


Ear*y diagnosis and treatment are essential 


There is a direct relatiorship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the pacient with 
Herpes simplex virus en-ephalitis, 
therapy may be futile.’ Ia the same 
double-blind placebo-coatrolled study of 
VIRA-A, over half the cematose patients 


died in spite of active drug therapy, 

and all the survivors were severely 
neurologically debilitated. But no deaths 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complications.’ 

After localization of an intracerebral 
lesion by brain sean, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can alse be reliably 
done by specific fluorescent antibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A 
(vidarabine for infusion) is effective in 
the management of encephalitis due to 
varicella-zoster or vaccinia viruses. 
VIRA-A is not effective against RNA 
viral or adenoviral infections. It is also 
not effective against bacterial or fungal 
infections. There are no clinical data to 
indicate efficacy against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A to 
achieve clinical response. 


Please see following page for compiete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. We 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside) is a sterile anti- 
viral drug for intravenous administration only. Vira-A (Vidarabine for Infusion) is a purine 
nucleoside obtained from fermentation cultures of Streptomyces antibioticus. Each millili- 
ter of suspension contains 200 milligrams of vidarabine monohydrate equivalent to 187.4 
milligrams of vidarabine. Each milliliter contains 0.1 milligram Phemerol® (benzethonium 
chloride) as a preservative; sodium phosphate, USP, 1.8 milligrams, and sodium 
biphosphate, USP, 4.8 milligrams, as buffering agents. Hydrochloric acid may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: 
C:ioH:3N5O;*H?0. The molecular weight is 285.2: the solubility is 0.45 mg/ml at 25°C; and 
the melting point ranges from 260° to 270°C. The chemical name is 9-3-D-arabinofur- 
anosyladenine monohydrate, with the following structural formula. 

Clinical Pharmacology. Following intravenous admin- 

istration. Vira-A is rapidly deaminated into arabinosyl- 

hypoxanthine (Ara-Hx), the principal metabolite, which NH; 

is promptly distributed into the tissues. Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 „g/ml and NÍ N 

0.2 to 0.4 ug/ml, respectively. are attained after slow in- ii 
travenous infusion of Vira-A doses of 10 mg/kg of'body | 

weight. These levels reflect the rate of infusion and NW 
show no accumulation across time. The mean half-life N 
of Ara-Hx is 3.3 hours. Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF/plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the «idneys. 
Urinary excretion is constant over 24 hours. Forty-one O 
to 53% of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1 to 3°% appearing as the parent com- 
pound. There is no evidence of fecal excretion of drug 
or metabolites. In patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 

Microbiology. Vira-A possesses in vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus) types 1 anc 2. 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. In KB cells in- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A is rapidly 
deaminated to Ara-Hx, the principal metabolite, in cell cultures, laboratory animals, and 
humans. 

Ara-Hx also possessesin vitro antiviral activity but this activity is significantly less than the 
activity of Vira-A. 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephalitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 70 to 28%. Vira-A therapy does not appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patient. Therefore, 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be Suspected in patients with a history of an 
acute febrile encephalopathy associated with disordered mentation, altered level of con- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrospinal 
fluid and localization of an intra-cerebral lesion by brain scan, electroencephalography or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viral isola- 
lion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be reliably done by 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis. 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses. It is also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions to it 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption 

Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 
Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptible to fluid 
overloading or cerebral edema. Examples are patients with CNS infections and impaired re- 
nal function. 

Patients with impaired renal function. such as post-operative renal transplant recipients. 
may have a slower rate of renal excretion of Ara-Hx. Therefore, the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients should be arakil 
monitored. 

Patients with impaired liver function should also'be observed for possible adverse effects 

Although clear evidence of adverse experience in humans from simultaneous Vira-A 
and allopurinol administration has not been reported, laboratory studies indicate that al- 
lopurinol may interfere with Vira-A metabolism. Therefore, caution is recommended when 
administering Vira-A to patients receiving allopurinol. 

Appropriate hematologic tests are recommended during Vira- A administration since he- 
moglobin, hematocrit. white blood cells, and platelets may be depressed during therapy 

Some degree of immunocompetence must be present in order for Vira-A to achieve clinical 
response 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits. Doses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis; signs of maternal toxicity were induced at doses of 100 mg/kg or 
higher and frank fetal anomalies were found at doses of 150 to 250 mg/kg 

A safe dose for the human embryo or fetus has not been established. 

Consequently, the use of Vira-A in pregnant patients should be limited to life-threatening 
illnesses where the possible benefits outweigh the potential risks involved 

It is not known whether Vira-A is excreted in human milk. As a general rule, nursing should 


not be undertaken while a patient is under treatment since many drugs are excreted in hu- 
man milk. However, Vira-A is rapicly deaminated in the gastromtestinal tract 

Adverse Reactions. The principa! adverse reactions involve the gast ointestinal tract and 
are anorexia, nausea, vomiting, and diarrhea. These reactions are mild to moderate. and sel- 
dom require termination of Vira-A therapy. 

CNS disturbances have been occasionally reported at therapeutic coses. These are 
tremor, dizziness, hallucinations, confusion, psychosis, and ataxia 

Hematologic clinical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell count, and platelet count. SGOT 
elevations were also observed. Other changes occasionally observed were decreases in 
reticulocyte count and elevated total bilirubin. 

Other symptoms which have been reported are weight loss, malaise, pruritus, rash, hema- 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous form has been reported without 
any serious evidence of adverse effect. Acute water overloading would pose a greater threat 
to the patient than Vira-A, due to its low solubility. Doses of Vira-A over 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombocytopenié and leukopenia. If a 
massive overdose of the intravenous form occurs, hematologic. liver. end renal functions 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestinal tract is minimal. The oral LD<ofor Vira-A is greater than 5,020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis— 15 jas y tor 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per ml of suspension. The 
Solubility of Vira-A in intravenous infusion fluids is limited. Each one mq of Vira-A requires 
2.22 ml of intravenous infusion fluid for complete solubilization. Therefore, each ome liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg cf Vira-Z. 

Any appropriate intravenous solution is suitable for use as a diluent EXCEPT biclogic or 
colloidal fluids (e.g., blood products, protein solutions, etc.). 

Shake the Vira-A vial well to obtain a homogeneous Suspension before measuring and 
transferring. 

Prepare the Vira-A solution for intravenous administration by aseptically transferring the 
proper dose of Vira-A into an appropriate intravenous infusion fluid. Tha intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35? to 49°C (95? to 100°F) to 
facilitate solution of the drug following its transference. Depending on tne dose to be given, 
more than one liter of intravenous infusion fluid may be required. horoughly agitate the pre- 
pared admixture until completely clear. Complete solubilization of the Crug, as indicated by a 
completely clear solution, is ascertained by careful visual inspection. F nal filtration with an in- 
line membrane filter (0.45 u pore size or smaller) is necessary. 

Once in solution, the drug has been found to be chemically stable at room temperature (be- 
low 86°F) for at least two weeks. Dilution should be made Just prior to edministration and 
used at least within 48 hours. Subsequent agitation, shaking, or inversion of the bcttle is un- 
necessary once the drug is completely in solution. 

Administration. Using aseptic technique, slowly infuse the total daily dose by intravenous 
infusion (prepared as discussed above) at a constant rate over a 12- to 24-hour period. 

How Supplied. N 0071-4150-08 (Steri-Vial* 4150) Vira-A (Vidarabine for Infusion). a sterile 
suspension containing 200 mg/ml, is supplied in 5-ml Steri-Vials. packages of 10. 

Animal Pharmacology and Toxicity. Acute Toxicity: The intraperitoneal LD«,, for Vira-A 
ranged from 3,890 to 4,500 mg/kg in mice, and from 2,239 to 2 512 mc /kg in rats, suggesting 
a low order of toxicity to a single parenteral dose. Hepatic megalocytosis was observed in 
rats after single, intraperitoneal injections at doses near and exceeding the LDso value. The 
hepatic megalocytosis appeared tc regress completely over several months Acute intrave- 
nous LD«o values could not be obtained because of the limited solubility of Vira-A 

Subacute Toxicity. Rats, dogs, and monkeys have been given daily intramuscular injec- 
tions of Vira-A as a 20% suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin, hematocrit. and lymphocytes. Bone marrow depression was also 
observed in monkeys. Except for localized. injection-site injury and we ght gain inhibition or 
loss, rats tolerated daily doses up to 150 mg/kg, and dogs tolerated da:ly doses up to 50 mg/ 
kg. Megalocytosis was not seen in the rats dosed by the intramuscular route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira-A. Daily intramuscular doses cf 15 mg/kg 
were tolerable, but doses of 25 mg/kg or higher induced progressively severe clinical signs of 
CNS toxicity. Three monkeys given slow intravenous infusions of Vira-A in solution at a dose 
of 15 mg/kg daily for 28 days had no significant adverse reactions 

Tumorigenicity. Chronic parenteral (IM) studies of vidarabine have been conducted in 
mice and rats. 

In the mouse study, there was a statistically significant increase in liver tumor incidence 
among the vidarabine-treated females. In the same study, some vidarabine-treated male 
mice developed kidney neoplasia. No renal tumors were found in the vehicle-treated control 
mice or the vidarabine-treated female mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia occurred with greater frequency 
among the vidarabine-treated animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/kg) 
females were statistically significant 

Hepatic megalocytosis, associated with vidarabine treatment, has been found in short- and 
long-term rodent (rat and mouse) studies. It is not clear whether or not “his represents a 
preneopiastic change. 

Mutagenicity. Results of in vitro experiments indicate that vidarabine can be incorporated 
into mammalian DNA and can induce mutation in mammaiian cells (mouse L5178Y cell line) 
Thus far, in vivo studies have not been as conclusive, but there is some evidence (dominant 
lethal assay in mice) that vidarabine may be capable of producing mutagenic effects in male 
germ cells. 

It has also been reported that vidarabine causes chromosome breaks and gaps when 
added to human leukocytes in vitro. While the significance of these effects in terms of muta- 
genicity is not fully understood, there is a well-known correlation betwe2n the ability of varı- 
ous agents to produce such effects and their ability to produce heritable genetic damage 

YH 
ee RUM... 


Reference: 1. Whitley RJ, Soong S-j. Dolin R, et al: Adenine arabinoside therapy of biopsy- 
proved herpes simplex encephalitis: National Institute of Allergy and Intectious Diseases 
Collaborative Antiviral Study. N Engl J Med 297:289-294. August 11, 1977. 
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Metabolic Neurology Fellowships 


The Devel=pmental and 
Metabolic Neurology 
Branch of the National 
Institute o Neurological and 
Communicative Disorders 
and Stroke National 
Institutes ef Health, Public 
Health Se-vice, is offering a 
1 to2 yea appointment as a 
Clinical Associate to a Board 
certified or eligible 
neurologis to begin July 1981. 
Applicatio- s for a later 
appointmeat will also be 
considera- . 


The trainina program will 
involve cl nical and basic 
research problems related to 
metabo ic diseases that 
effect the ~ervous system. 
Working .r der a senior 
investicater, the Clinical 
Associate wil) have 





at NIH 





supervision of a five-plus 
bed specialty unit dealing 
with treatrr ent of metabolic 
disorders, 2specially 
disorders cf sphingolipids, 
mucopolysaccarides, amino 
acids, and »rganic acids. 


The position will be filled 
under the Commissioned 
Corps, Public Healtn 
Service, or as a Service 
Fellowship. The starting 
salary range begins at 
$21,600 with a variety of 
additional benefits. Moving 
and travel expenses are paid 
and health care is free for 
the Commissioned Corps. 
Applicants should submit 
curriculum vitae and 
bibliographies or write for 
further information to: 


Mr. Clifford Schein 
NINCDS 

National Institutes of Health 
Public Health Service 
9000 Rockville Pike 
Bldg. 31, Room 8A23 
Bethesda, MD 20205 


An NIH Associate Program 
An Equal Cpportunity Employer 





SYPPOSIUM ON RESEARCH AND 
MANAGEMENT OF MULTIPLE SCLEROSIS 


University Hospital 
Jniversity of Western Ontario 
London, Ontario, Canada 
| DATE: September 3rd, 1980: Neurovirology 
September 4th, 1980: Immunology 


September 5th, 1980: Physiology and 
Clinical Management 


Invited Faculty: 


J. Antel H. Koprowski T. Sears 

R. Baringer J. Kurtzke W. Sibley 

J. Blavais D. McFarlin J. Subak-Sharpe 
P. Choppin N. Nathanson B. Summers 

B. Dupont E. Norrby V. TerMeulen 

C. Gibbs P. Patterson B. Vandvik 

A. Haase C. Poser B. Waksman 

R. Kibler 


Rezstration Fee: $150.00 ($50.00 for trainees) 


The symposium will include state of the art presentations, and shart 
reports of rec sl research or work in progress. Registrants are invited to 
prepare poste presentations which will be discussed at Workshops. or 
further inforr -tion write: 


*. Donald W. Paty OR Dr. George C. Ebers 
Department of Clinical 
Neurological Sciences 

University Hospital 
P.O. Box 5339, Postal Stn. ‘A’ 
London, Ontario N6A 5A5 
CANADA 
Phone: (519) 673-3668 





CONTINUING EDUCATION 
FOR PHYSICIANS 

UNIVERSITY OF MISSISSIPPI 

MEDICAL CENTER 


VASCULAR ANOMALIES OF THE BRAIN— 
TRADITIONAL AND MODERN CONCEPTS. 


November 14-15, 1980, Holiday Inn Downtown, Jackson, 
Mississippi. Sponsored by the University of Mississippi 
School of Medicine Departments of Neurosurgery, Radiolo- 
gy and Neurology. This seminar will stress newer diagnostic 
and therapeutic techniques for cerebral arteriovenous 
fistulae and aneurysms. Practical application of balloon 
catheter techniques and the use of both solid and liquid 
emboli will be emphasized. Free scientific communications 
dealing with these topics will be presented. Submit 
abstracts (200 words) to: Dr. Robert R. Smith, Department 
of Neurosurgery, University of Mississippi Medical Center, 
2500 North State Street, Jackson, MS 39216. 


Mississippi Medical Center faculty coordinating the course 
are Dr. Smith, professor and chairman of neurosurgery; Dr. 
Armin Haerer, professor of neurology; and Dr. William F. 
Russell, assistant professor of radiology. 






















Course fee is $175. Physician’s Recognition Award credit will be 
offered. For registration information, contact the Division of 
Continuing Health Professional Education, University of Missis- 
sippi Medical Center, 2500 North State Street, Jackson, MS 
39216. (601) 987-4914. 



















If You're Looking 
For a New Practice 
Opportunity ... 

.. .Or Looking For 
a Physician to Fill 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians' Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registration package, 
use the appropriate coupon below for the Register vou 
desire. 
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Physicians’ 
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of ] 
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Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 


Physicians’ Placement Service 
American Medical Association 


P.O. Box 10012/Chicago, IL 60610 


YES, | am interested in a new practice opportunity. 
Please send me the AMA OPPORTUNITY PLACE- 
MENT REGISTER, along with registration information. 








send me the AMA PHYSICIAN PLACEMENT 
REGISTER, along with registration information. 


Name 





Name Organization 

Address Address 

City UM. sw arr Aa S = I rr omi 
State/Zip State/Zip 


= 
| 
| 
| 
YES, | am seeking the services of a physician. Please | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





j 


r EAT ai. 


-~ 
. 


If you're not using CPT-4, you're - 
missing the boat--- | 


and a way to cut 
your administrative 


e 












reporting time and costs 
in half...or better! — 


Nobody has to tell you how time-consuming 

filling out medical reports can be. Well, 3 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 

can cut preparation time in half—or even better. i 

Instead of having to write lengthy descriptions of pro- 

vani cedures, you or your administrative staff simply insert the five- , 

P. digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, | 
and diagnostic services in terms that provide a uniform language among physicians, 

patients, and third parties. This new fourth edition of CPT is the most comprehensive 3 
and current system available and incorporates over 2,000 new and revised proce- : 
dures. Each p ocedure is listed individually with a clear description and five-digit 
identifying cod». 


New CPT Updating Service is available at no additional cost. To insure your CPT 
stays up to date as new terminology is added, you can receive new and revised 
procedures on a regular basis. Updates are on self-adhering pages to be affixed to the : 
pages they replace. 


Order todey! Buy two—one for yourself, one for : 
your medical records clerk! : 





| | 2 
| Order Departmert, OP-41 | 
| American Medica Association | 

P.O. Box 821 | j 

| dé Monroe, Wisconsir 53566 | ag 
| Fleasesercme | |.  )  copy(ies)of PHYSICIANS’ CSRRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 | 
| per copy w US., J.S. Poss., Canada, and Mexico. $12.50 all others countries.) Allow 4-5 weeks for delivery. | 
| |] Senc me information on CPT-4 magnetic computer tape versions. | 
| Please endos payment (payable to AMA) with order. | 
| Name. | 
| (?lease Print) | 

o0 9589-9. XP UC RI. Se SENTO UOUE NAT DNI ROS Pe ee eS ML D RENT RR 5 

| City/State zip | 
| 
—' 





| depth studies 
€` the health care 
ssfems of Britain 
; M France 















how they operate and 
what they mean to users 
and to people 
who work in them. 






The French | 
Health Care System 


The British | 
Health Care System 


SL 








Zu 


To order your copies, return the coupon below 
today! 





/ \ 
| | Order Handling, AMA, P.O. Box 821, Monroe, Wi | 
| 53566 | 
| Please send me copy(ies) of the book(s) | 
| below. Allow 4-5 weeks for delivery. 
| [] The French Health OP-460 at $3.50 | 
| Care System | 
| The British Health OP-461 at $7.50 | 
| Care System | 
| Name | 
| Address | 
| City/State/Zip | 
| Remittance, made payable to AMA, must ac- | 
s company order. | 

/ 









Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
it's like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system has had upon 
the health of the general populaticn. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 





How Can You Help to Improve 





Your Community's Emergency Preparedness? 


Consult these AMA Emergency Medical Care publications. 





What happens when a medical emergency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA's Department of 
Emergency Medical Services focus on setting up 
effective emergency care programs...in an entire 
hospital...in the hospital's emergency department... 
in an airport. ..within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community's particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, P.O. Box 821, Monrce, WI 
53566. Please specify title, OP number and include 
payment with your order. Allow 4-5 weeks for 
delivery. 


PUBLICATIONS 


Categorizatior of Hospital Emergency Capabilities 
(OP-387) $.55 

The Cammissiam on Emergency Medical Services of the 
AMA sets forth recommended guidelines for four cate 
gories of hospital! emergency services for adults, chiE 
dren and infants, inciuding newborns, that could functio 
in community systems of emergency medical capa- 
bilities. 


Emergency Department--Handbook for Medical Staff 
(OP-131 $2.00 

How can the =mergency department be an effective 
area for mecice! education? What are its legal implica 
tions? These and other related topics are explored ia 
this manual wh ch helps to establish workable solutions 
to problems i^ the emergency department. 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75 

In an effort to upgrade emergency mecical care and 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical Services 
provides guidelines which deal witn the establishment 
of community councils on emergency medical services 
and the various stages of developing good emergency 
medical services. 


Airport Emergency Medical Services 

(OP-085) $.85 

This new guide outlines the major functions of an emer- 
gency medical services plan, plus the key elements in 


providing such services, which should be common to all 
airports. Includes illustrations and appencices. 


oe 





980 Warner-Lamk=rt Company 






just 5 minutes. 





Voluntary hyperventilation 
producing brief, clinical seizure 
of 5-30 second duration!. .. EEG 
showing 3-per-second sp-ke- 
wave forms... confirming your 
diagnosis: absence seizures 
(petit mal). 

For effective management of 
absence seizures, sometimes 
spanning a decade or mcre of 
continued drug therapy, -on- 
sider ZARONTIN® (ethosux:mide). 

Why ZARONTIN? Because 
crucial factors concerning its 
long-term use are a matter of 
extensive record: 





our diagnosis may take 


he may have to live with. Y 
the therapy for 1O years. 






e Well-known specificity—does 
not mask developing tonic- 
clonic activity in susceptible 
patients. 

e Well-known efficacy against 
absence seizures. 

e Well-known safety. 

e Predictably compatible with 
barbiturates. 

e Low daily cost to patients. 
ZARONTIN...the drug of 

choice in absence epilepsy.? Its 

last 20 years of experience may 
make her next ten easier to 

live with. 


l / Livingston S, Pruce I: Petit mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 





(ethosuximide us») 


Capsules/Syrup 
20mg 250mg/5ml 


the drug of choice 
in absence epilepsy 


PARKE-DAVIS 


Please see brief summary of prescribing information on following page. 












| CER 
> y 
K e 


1 


ges SI re a A A 
i oUm 
(ethosuximide capsules, USP) 
ZARONTIN Syrup 
(ethosuximide) 
BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 
Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 
Warnings: Blood dyscrasias, including some with 
fatal outcome, have been repor:ed to be associated 
with the use of ethosuximide: therefore, periodic 
blood counts should be performed. 
. Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported. 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility 


-~ . Usage in Pregnancy: The effects of Zarontin in hu- 


man pregnancy and nursing intants are unknown. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs 

The reports suggesting an elevated incidence of 


. birth defects in children of drug-treated epileptic 


women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
Quate data on drug teratogenicity in humans: the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia anc threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
Seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients 

As with other anticonvulsants. it is important to 
proceed slowly when increasing or decreasing dos- 
age. as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 
Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia. vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hernopcietic complications 
associated with the administration of ethosux: mide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 
Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache. dizziness. euphoria, 
‘hiccups, irritability, hyperactivity, letharay, fatique, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 
Integumentary System: Dermatologic manitesta- 


da . tions which have occurred with the administration of 


-.— PD-JA-2153-t-P-(4-77) 
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ethosuximide have included urticaria. Stevens- 

Johnson syndrome, systemic lupus erythematosus. 

and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported have 
included myopia, vaginal bleeding, swelling of the 13 


tongue, gum hypertrophy, and hirsutism. 


PARKE-DAVIS 


- PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 07950 












NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 




















Needed to join busy, growing 
department in a multispecial- 
ty clinic. 










Contact 














K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 








We can do 
much more 
together. 
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While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of 
this inder. 




















.. lwo new microprocessor-controlled EEG instruments from Nihon-Kohden, 
world leader in EEG diagnostics. 


Vide» display of montage, scalp sites Microprocessor-controlled EEG, with 14 and 17 
ana patient. channel versions, has been brought to the U.S. 


-Programmable EEG montages. 7e pese perio new subsidiary of 
eae Inon-Konden Kogyo of Japan. 

Bid. s pg ene photic stimulation. The parent company is Japan’s leading 

-Twoyear limited Warranty. manufacturer of medical electronics, aad 
Nihon-Kohden diagnostic electroencephalo- 
graphs are known and used the world over. 

Electronic components, and desicn and 

workmanship of all Nihon-Kohden instruments 
are of the exceptional quality that has come to be 
associated with the electronics expertise of 
Japan. 


More information is available free from: 


P. Nihon-Kohden (America), Inc. 
NIHON KOHDEN 530 Maple Avense, Torrance, California 90503 
(912) 290 2801 act a fi ite 





Cafergot PRN 
is appropriate 


for 85% of 


your migraine 
sufferers... 


So why should , 


they take a 
beta blocker 






*to a maximum of six tablets per attack or 
ten tablets per week, or two suppositories per 
attack or five suppositories per week 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppositories, NF 


CAFERGOT® P-B 


tablets/suppositories 


Indications: CAFERGOT®  tablets/suppositories — to 
abort or prevent vascular headache. CAFERGOT® P-B 
tablets/suppositories—to abort or prevent vascular head- 
ache complicated by tension and gastrointestinal distur- 
bances 

Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components. 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
orally or rectally administered drugs, care should be exer- 
cised to remain within the limits of recommended dosage 










Cafergot P-B tablets contain FD&C Yellow No. 5 (tartrazine) 
which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible individuals 
especially in patients who also have aspirin hypersensitivity 
Adverse Reactions: Vascconstrictive complications, al 
times serious, including pulselessness, weakness, muscle 
pains and paresthesias of tne extremities, and precordia 
distress and pain; transient tachycardia or bradycardia 
nausea: vomiting; localized edema; and itching. Drowsiness 
may occur with Cafergot P-B 

Adult Dosage: Ora/ly — Two tablets at first sign of attack; if 
needed, 1 additional tablet every half hour until relieved 
(maximum, 6 per attack or 10 per week). Rectal/y — One 
suppository as early as possible in attack; second in 1 hour, if 
needed (maximum, 2 per attack or 5 per week) 
Overdosage: Symptoms include vomiting, numbness 
tingling, pain and cyanosis of the extremities associated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness stupor, coma, convulsions and 
shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
times the recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, gastric 
lavage, and catharsis; maintenance of adequate pulmonary 
ventilation; correction of hypotension; and control of 
convulsions. Treatment of peripheral vasospasm should 
consist of warmth, but not heat, and protection of the 


ischemic limbs. Vasodilators may be used with benefit, but 
caution must be exercised to avoid aggravating an already 
existent hypotension 

How Supplied: CAFERGOT® Tablets — Gynergen* (er- 
gotamine tartrate, USP) 1 mg; caffeine USP 100 mg. Bottles 
of 250 and cartons of three SigPak® (dispensing unit) 
packages, each containing 30 tablets in individual blisters 
SAFERGOT*  Suppositories — Gynergen* — (ergotamine 
artrate, USP) 2 mg; caffeine, USP 100 mg; inactive 
ngredients: tartaric acid, NF, and cocoa butter, USP Boxes of 
12. CAFERGOT® P-B Tablets — Gynergen* (ergotamine 
artrate, USP) 1 mg; caffeine. USP 100 mg; Bellafoline® 
levorotatory alkaloids of belladonna, as malates) 0.125 mg; 
sodium pentobarbital, USP (Warning: May be habit 
forming) 30 mg. Bottles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each containing 30 tablets in 
individual blisters. CAFERGOT® P-B Suppositories— 
Gynergen® (ergotamine tartrate, USF) 2 mg; caffeine, USP. 
100 mg; Bellafoline® (levorotatory alkaloids of belladonna, 
as malates) 0.25 mg; pentobarbital, NF. (Warning: May be 
habit forming) 60 mg; inactive ingredients: tartaric acid 
NF malic acid, lactose, USP and theobroma oil, USP. 
Boxes of 12 

Before prescribing, see package > 

insert for full product information 
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MYSOLIN 


ab e 
Tablets 50 mg, 250 mg 
Suspension 250 mg/5 m 


New study shows: 


MYSOLINE' (primidone) provides  : 
good to excellent control in 87% of patients 
with major seizures 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who receivec primidone as their sole medication, 
34 achieved good to excelle^t control. Based on the finding 
that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


_srimidone is an effective antiepileptic medication irrespective of its 


siotransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication.” 


Start low, go slow... 

to minimize or avoid sedation 

You can start seizure contro: with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 
have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therap 
is indicated. But, in all cases, individualizing the regimen and 
initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


Effective,well-tolerated 
anticonvulsant therapy for 
major motor seizures 





MYSOLINE 


primidone) — 


consider it first for control 

of grona mal, psychomotor 

and focol seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdote 
reports suggest a possible similar association with the use of all knewn 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate te prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonwul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to fife. In 
individual cases where the severity and frequency of the seizure diserder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test shoud be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing sheuld 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 






























































Reference: 1. Schottelius, D.D., and Fincham, R.W.: Clinical effectiveness of 
primidone as a single antiepileptic medication. Paper presented at the 
Thirtieth Annual Meeting of the American Academy of Neurology, Los Anceles, 
California, Apr. 27-30, 1978 
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The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the .field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 


order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 

Monroe, WI 53566 

Please send copy(ies) of General 


Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 


Name 
Address 
City 
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Sensory Evoked Potentials in Clinical Neurology: 


Objective Evaluation of 
Neural Function 





Sensoryeevoked cooperation. Multiple multiple lesions. In short, > 
potentials provide a Sclerosis can be diag EP OE! ae: pro- Peripheral Sensor 
mon-nvasive method for nosed by sequentially vide an objective method Evaluation 
øbtaining objective testing the visual, aud: for assessing the integrity EP measurements 
miormation about a tory, and somatosensc-y of the central pathway provide a precise means 
“ainiery of nervous system pathways in search of being tested. for objectively evaluating 


‘anctions. By recording 
electrical events 
generated oeep within 
seuri] pathways, evoked 
potential measurements 
lew the clinician to 
rectly evasuate neural 


visual acuity, as well as 
quantitatively measuring 
hearing loss and deter. 
mining the hearing loss 
to be either conductive 
or sensorineural. 





[anct:on in a manner not Nicolet, 
possible with other The established 
diagnostic tests. The leader in EP 
recorded EP waveforms Instrumentation 


can be of great value in 
assessing the functional 
integuity cf central 
pathways aswell as 
providing a quantitative 
amc objective measure of 
sensory function. Because 
E- measurements are 
Objective, they are 
especially valuable for 
those patients who 





The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ease of 
Operation and portability 
make it ideal for clinical 
use. Nicolets 14 years of 
leadership in evoked 
potential technology 








Canaot communicate or — W A Rte ; provide the CA-1000 user 
cooperate such as the Auditory evoked potentias can be rapidly and conveniently with an unequalled 
conmgatpse, mute, over- measured at the bedside to psovide the clinician quantitative Support system, including 
arxiows, or retarded. information about brainstem "unction. regional sales and service 
l support, on-site training, 
Central Pathway and workshops on 
Assessment recording techniques and 


The recorded EP 
waveferm will show 
almermialities in cases 
ofceniral pathway 
pashology, thus aiding 
inthe detection and neuritis, MS, and pituitary turor. 
iOocatizatior. ef neural Somatosensory evoked po-2ntials are used to define clinically 
lesiens: Spinel cord in- inapparent lesions in persons suspected of having MS, to detect 
ium and heac trauma lesions in the cerebral hemisphere, and to measure peripheral nerve 


e: 
— » function and spinal cord functon. NICOLET 
cam becobjectively eval- Auditory evoked potentiale aid in the detection and localization D L 
ased without patient of neural lesions affecting cen al auditory pathway function. BIOME ICA 


References: Brackman, D. Selters, WA. Acoustic tumor detection with brainstem electri. response audiometry, Archives of Otolaryngology, 1977, 103:181-187. Starr, A. and Achor, J. Auditory 
braismstem responses in neurological disease, Arch. Neurol. ( Chic.), 1975, 32:761-768350kol, S. 1976. Visually evoked potentials: Theory, techniques and clinical applications, Survey of 
Gptiximotogy 21/1 718-44. Visual Evoked Potentials in Man: New Developments (ce J.E. Desmedt ), Clarendon Press, Oxford 1977. Allen, A., Starr, A. 1977. Sensory evoked potentials in the 
Cper 1iug roo'u, Neurslogy, 27:358. Cracco, J.B., Cracco, R.Q., Graziani, LJ. 1975. The spal evoked response in infants and children, Neurology 25:31.6. Starr, A., Sensory evoked potentials ir 
elintmaladiserders of me nervous system, Annual Review of Neuroscience, 1978, 1:1C3-27. Stockard, JJ., Stockard, J.E., Sharbrough, EW. Detection and localization of occult lesions with 
braiwstem .uditory responses, Mayo Clinic Proceedings, 1977, 52. 761-769. Stockar-- JJ., Stockard J.E., Sharbrough EW., Nonpathologic factors influencing brainstem auditory evokec 





diagnostic applications. 
Please phone or write 
Jor more details, a 
bibliography of evoked 
potential literature, 





Disorders affecting centraBeisual pathway function are diagnosed ; 
by visual evoked potentials, wEich can signal such pathologies as optic or a demonstration. 





U.K Nicolet Irstrament Ltd./Budbrooke Road/Warwick, Warwickshire, Ermland/ TEL. 44-92-644-111/TWX: 851311135 

Wes Germany Nicolet Instrument GMBH/Senefelderstrasse 162/D-6050 Offenbach-am-Main, West Germany/TEL: 06118-37001/TWX: 8414185411 
Bramcz Nicole: Imstrument SARL/75-77 Rue du Docteur Vaillant/78210 St- yr.LEcole, France/TEL 3/045-10-46/TWX: 698777 NICINST 
Netmmerlamds Nicolet Instrument BV/Zuiderinslag 4/3871 Mr. Hoevelaken The Netherlands/TEL: 03495-36214/TWX: 79370 

Sweden, Norway.Finland & Iceland Nicolet Instrument AB/Noorgards-agen 101/S-184-00 Akersberga, Sweden /TEL: 0764-635-00/TWX: 85411528 
U.S. Nicolet Inssrument Corporation/5225 Verona Road/ Madison, WI USS/TWX: 910-286-2711 
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dipyridamole 





INDICATIONS — Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


"Possibly'' effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 
frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intenced to abort the acute 
anginal attack. 


Final classification of the less-than-effective indica- 
tions requires further investigation 


CONTRAINDICATIONS — No specific 
contraindications are know 
PRECAUTIONS —Since excessive 


doses can produce periphe-a! vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchial 
asthma) in certain suscept?le in- 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitivity 


ADVERSE REACTIONS— Adverse reac- 


tinno ara minimal ana tranesant at 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing 
weakness or syncope, miid gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported, 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 


Tha ran nmminannan Ancana ic En mnm 


) 


@ 


three times a day. taken at least one 
hour before meals. In some cases 
higher doses may be necessary but a 
significantly increased incidence of side 
effects is associated with increased 
dosage. Clinical response may not be 
evident before th» second or third 
month of continuous therapy 


Tablets of 25 mg and 75 mg 


For complete details, please see the full 
prescribing information 


Boehringer Ingelheim Ltd. 
Dirnafin:d CT NRA77 
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“idea display of montage, scalp sites 
and patient. 


 "sogeammeable EEG montages. 
« Programmable photic stimulation. 
* _wo-#ear limited Warranty. 


Meare information is available free from: 





Microprocessor-controlled EEG, with 14 and 17 
channel versions, has been brought to the U.S. 
by Nihon-Kohden (America), new subsidiary of 
Nihon-Kohden Kogyo of Japan. 

The parent company is Japan's leading 
manufacturer of medical electronics, and 
Nihon-Kohden diagnostic electroencephaio- 
graphs are known and used the world over. 

Electronic components, and design and 
workmanship of all Nihon-Kohden instruments 
are of the exceptional quality thathas come to be 
associated with the electronics expertise of 
Japan. 


F - Nihon-Kohden (America), Inc. 
SIHON KOHDEN 230 Maple Avenue, Torrance, California 90503 
: (213) 320-3891 collect calls invited 
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a chance for a better life 





with Depakene. 


Valproic Acid 


For your patients with mixed seizures 
including absence, or pure absence 


Effective seizure control! without 
cosmeiic disfigurement 


in <3 studies o patients with mixed grand mæ and 
absence, /6% of all patients gained significent 
improvement; over one-third became seizure-free. 
In 60 stucies involving pure absence, 86% o 
patients were improved; half became seizure-free. 

White serious side effects, including fatal 
hepatitis, nave occurred, the most common side 
effect wit" Depakene is G.I. upset, which ust ally 
responds to temporary dosage reduction. 
Problem sedation is not common and cosmetic 
stigmata such as gum hypertrophy and hirsutism 
do not oceur. 


A widely useful anticonvulsant 


Depaxkene is indicated as sole or adjunctive 
tnerapv in botF simple and complex absence 
seizures. It is also indicated for adjunctive 
treatment of petients with multiple seizure types 
which imciude absence. Clinical response hes 
been especially noteworthy among patients with 
generalized tonic-clonic attacks, or with miner 
motorseizures (e.g., myoclonic movements, 


akinetic seizures), where combined with absence. 


Offering your patients 
a chance for a better life 


Sustained freedom from seizures can mean a 
drivers license, an active social schedule, 
involvement in athletic competition—a better life 
for your patient. 

1. Worldwide studies of Depakene experience (Date refer only to 
grand mal and/or absence seizures. Since each tvpe was 
evaluated separately, some patients appear in both g-oups. 
Though most of these studies were uncontrolled and had widely 
differing protocols, their collective data clearly support efficacy of 
the drug). 


See overleaf for prescribing information 


c) Abbott Laboratories, 
North Chicago, Illinois 60064 


0013326R? 


Depakene. 


Valproic Aci 





Capsules 250 mg 
250 mgi;5 ml syrup 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as 
sole and adjunctive therapy in the treatment of simple and complex 
absence seizures, including petit mal. DEPAKENE may also be used 
adjunctively in patients with multiple seizure types which include 
absence seizures. 

In accordance with the International Classification of Seizures, 
simple absence is defined as very brief clouding of the sensorium 
or loss of consciousness (lasting usually 2-15 seconds), accom- 
panied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when 
other signs are also present. 


CONTRAINDICATIONS: Depakene (valproic acid) is contrain- 
dicated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has occurred 
in patients receiving DEPAKENE. These incidences usually have oc- 
curred during the first six months of treatment with DEPAKENE. Liver 
function tests should be performed prior to therapy and at frequent 
intervals thereafter. Caution should be observed when administer- 
ing DEPAKENE to patients with pre-existing hepatic disease. 

The drug should be discontinued immediately in the presence of 
significant hepatic dysfunction, suspected or apparent. The fre- 
quency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained 
by increased seizure control by increasing the dosage must be 
weighed against the increased incidence of adverse effects some- 
times seen at higher dosages. 

Usage in P THE EFFECTS OF DEPAKENE IN HUMAN 
PREGNANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMON- 
STRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. 
Doses greater than 65 mg/kg/day given to pregnant rats and mice 
produced skeletal abnormalities in the offspring, primarily involv- 
ing ribs and vertebrae; doses greater than 150 mg/kg/day given to 
pregnant rabbits produced fetal resorptions and (primarily) soft- 
tissue abnormalities in the pied In rats a dose-related delay in 
the onset of parturition was noted. Postnatal growth and survival of 
the progeny were adversely affected, particularly when drug ad- 
ministration spanned the entire gestation and early lactation 


period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS 
DURING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF 
BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE 
EXTENSIVE WITH RESPECT TO TRIMETHADIONE, PARAMETHA- 

. DIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A 
POSSIBLE SIMILAR ASSOCIATION WITH THE USE OF OTHER ANTI- 
CONVULSANT DRUGS. THEREFORE, ANTICONVULSANT DRUGS 
SHOULD BE ADMINISTERED TO WOMEN OF CHILDBEARING PO- 
TENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL 
IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because 
of the strong possibility of precipitating status epilepticus with at- 
tendant hypoxia and threat to life. In individual cases where the 
severity and frequency of the seizure disorder are such that the 
removal of medication does not pose a serious threat to the patient, 
discontinuation of the drug may be considered prior to and during 
pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these considera- 


Depakene 


Valproic Acid 


Offering a chance for a better life 
for your patients with mixed seizures 
including absence, or pure absence 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

Genera/: Because of reports of thrombocytopenia and platelet 
aggregation dysfunction, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at 
ice intervals. It is recommended that patients receiving 

EPAKENE be monitored for platelet count prior to planned surgery. 
Clinical evidence of hemorrhage. bruising or a disorder of 
hemostasis/coagulation is an indication for reduction of DEPAKENE 
dosage or withdrawal of therapy pending investigation. 

Since DEPAKENE (valproic acid) may interact with concurrently 
administered anticonvulsant drugs, periodic serum level determina- 


tions of concomitant anticonvulsant drugs are recommended during 


the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto- 
metabolite which may lead to a false interpretation of the urine 
ketone test. 

Information For Patients: Since DEPAKENE may produce CNS 
depression, especially when combined with another CNS depres- 
sant (e.g., alcohol), patients should be advised not to engage in 
hazardous occupations, such as driving an automobile or operating 
dangerous machinery, until it is known that they do not become 
drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant 
activity of alcohol: 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE 
IN SERUM PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM 
OF THE INTERACTION IS UNKNOWN. ALL PATIENTS RECEIVING 
CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY 
MONITORED FOR NEUROLOGICAL TOXICITY, SERUM BARBITU- 
RATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BARBITU- 
RATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may 
also be involved in a similar or identical interaction. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERAC- 
TION OF DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF 
THERE IS A CHANGE IN UNBOUND (FREE) PHENYTOIN SERUM 
CONCENTRATIONS. THE DOSAGE OF PHENYTOIN SHOULD BE AD- 
JUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE GF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and war- 
farin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study 
of the drug in animals to determine whether it has carcinogenic po- 
tential. Carcinogenicity studies in rats and mice are currently in 
progress. 

Mutagenesis studies on DEPAKENE have been performed using 
bacterial and mammalian systems. These studies have provided no 
evidence of a mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not 
known what effect this would have on a nursing infant. As a 
general rule, nursing should not be undertaken while a patient is 
receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and 
dogs demonstrated reduced spermatogenesis and testicular reba 
at doses greater than 200 mg/kg/day in rats and greater than 9 
mg/kg/day in dogs. Segment | fertility studies in rats have shown 
doses up to 350 ML for 60 days to have no effect on fer- 
tility. THE EFFECT OF DEPAKENE VVALPROIC ACID) ON THE 
DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION AND 
FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has 
usually been used with other anticonvulsant drugs, it is not possi- 
ble, in most cases, to determine whether the following adverse 
reactions can be ascribed to DEPAKENE alone, or the combination of 


drugs. 

Bastrointestinel: The most commonly reported side effects at the 
initiation of therapy are nausea, vomiting and indigestion. These 
effects are usually transient and rarely require discontinuation of 
therapy. Diarrhea, abdominal cramps and constipation have been 
reported. Both anorexia with some weight loss and increased ap- 
petite with weight gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients 
receiving valproic acid alone but are found most often in patients 


nystagmus, diplopia, asterixis, “spots before eyes", tremor, 

dysarthria, dizziness, and incoordination have rarely been noted. 

ey cases of coma have been noted in patients also on phenobar- 
ital. 

Dermatologic: Transient increases in hair loss have been ob- 
served. Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, 
hyperactivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic 
acid inhibits the secondary phase of pletelet aggregation. (See 
DRUG INTERACTIONS). This may be reflected in altered bleeding 
time. Bruising, hematoma formation and frank hemorrhage have 
been reported. Relative lymphocytosis and hypofibrinogenemia 
have been noted. Leukopenia and eosinophilia have also been re- 
ported. 

Hepatic: Increases in serum alkaline phosphatase and elevations 
of serum glutamic oxaloacetic transaminase (SGOT) have been 
noted. Elevation of SGOT may be dose related. Elevations of SGPT 
and LDH have been noted less frequently. Isolated cases of severe 
ysgol been reported but do not appear dose related. 
(See WARNINGS). 


OVERDOSAGE: A single case of everdosage with valproic acid 
has been reported. After ingesting 36 grams in combination with 
phenobarbital and phenytoin, the patient presented in deep coma. 
An electroencephalogram recorded diffuse slowing, compatible 
with the state of consciousness. The patient made an uneventful 
recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be 
of limited value. General supportive measures should be applied 
with particular attention being given to *he maintenance of ade- 
quate urinary output. 


DOSAGE AND ADMINISTRATION: Deraxene (valproic acid) 
is administered orally. The recommended initial dose is 15 
mg/kg/day, increasing at one week intervals by 5 to 10 
mg/kg/day, until seizures are contrelled or side effects preclude 
further increases. The maximum recommended dosage is 60 
mg/kg/day. If the total daily dose exceeds 250 mg, it should be 
given in a divided regimen. 

The frequency of adverse effects (particularly elevated liver 
enzymes) may increase with increasing dose. Therefore, the 
benefit gained by increased seizure contro: by increased dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher doses. 


The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day): 


Tota: Number of Capsules or 
Daily | Teaspoonfuls of Syrup 
(Ib) Dose (mg) | Dose 1 Dose 2 Dose 3 


22- 549 
55- 87.9 
88 - 131.9 
132 - 164.9 
165 - 197.9 










(kg) 








A good correlation has not been established between daily dose, 
serum level and therapeutic effect. however, therapeutic serum 
levels for most patients will range ‘rom 50 to 100 mcg/ml. Occa- 
sional patients may be controlled with serum levels lower or higher 
than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of 
ee and/or phenytoin may be affected. (See PRECAU- | 


Patients who experience 6.1. irritation may benefit from admin- xe 


istration of the drug with food or by slowly building up the dose 
from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING 
TO AVOID, LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: DtPAKENE (valproic acid) is available as 
orange-colored soft gelatin capsules of 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-5681-13), and 
as a red syrup containing the equivalent of 250 mg — 
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9.55 5.85 per 100 
45.68 46.30 per 1000 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
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| EIGHTH ANNUAL SYMPOSIUM 
EC BARROW NEUROLOGICAL INSTITUTE 


E OF ST. JOSEPH'S HOSPITAL 
: & MEDICAL CENTER 


3 "Controversies in Neurology & Neurosurgery" 


i January 8-10, 1981, Phoenix, Arizona 
à E at the LaPosada Resort Hotel 


& Thursday, January 8 
3 "Cervical Spine Disease" 
d General Session 
E. Moderator: William B. Helme, M.D., Phoeriix, Arizona 


P. Conservative Management and Manipulation Therapy — William W. 
. . Anderson, M.D, San Mateo, California 

_ Surgical Approach to Spondylosis and Stenosis — Philip R. Weinstein, 
_ .. MD, Tucson, Arizona 

.. Surgical Approach to Disc Disease, With and Without Fusion — James T. 
.. Robertson, M.D., Memphis, Tennessee 

. Cervical Discs, Spondylosis and Stenosis: Case Presentations — John R. 


e- 


— A Green, M.D, Phoenix, Arizona 


E | Neurological and Neurosurgical Nursing Session 


. Cervical Spine Disease: Nursing Management — Dennis Robb, R.N. 
| Cincinnati, Ohio 

E Vasospasm Secondary to Subarachnoid Hemorrhage: Current Con- 
|. . troversy, Research, Nursing Dilemmas — Kathy Finch, R.N., Boston, 
.. Electrocardiographic Manifestations Associated with Intracranial 
» Hemorrhage — Marjorie Boldt, R.N., M.S.N., Boston, Mass. 


EC Friday, January 9 
yp “Tumors” 
| General Session 
Moderator: Paul L. Kornblith, M.D., Bethesda, Maryland 







PEL 


__ Medical versus Surgical Treatment of Metastatic Spinal Cord Tumor — 
_ William R. Shapiro, M.D., New York, New York 

|. Medical versus Surgical Treatment of Metastatic Brain Tumor — Philip 
. . H. Gutin, M.D. and Victor A. Levin, San Francisco, California 

_ Indication and Techniques of Biopsy for Treatment Planning — Russell 
— H. Patterson, Jr, M.D., New York, New York 

|. Treatment of Glioma — Victor A. Levin, M.D. and Philip H. Gutin, M.D, 
|... San Francisco, California 


ET Neurological and Neurosurgical Nursing Session 


_ Chemotherapy and Radiotherapy for Neoplasms of the Central Nervous 
| System — Marjorie Albert, R.N., M.S., Phoenix, Arizona 
Intraoperative Use of Evoked Responses — Sue Lyons, R.N., Phoenix, 
|. Arizona | | 
A Holistic Approach to the Craniotomy Patient — Marilynn Polhopek 
Maida, R.N., M.S.N., Chicago, Illinois 


Saturday, January 10 

; “Vascular Disease” 

D General Session 

Moderator: Joseph C. White, Sr, M.D., Phoenix, Arizona 


-Asymptomatic Stenosis of Carotid Arteries — Robert M. Crowell, M.D, 

= Phoenix, Arizona 

Anticoagulant and Antiplatelet Treatment — H. J. M. Barnett, London, 
Ontario, Canada 

Management of Arteriovenous Malformation — John F. Mullan, M.D, 

E Chicago, Illinois | 

-~ Timing of Surgery for Cerebral Aneurysm — John M. Tew, Jr, M.D, 

| Cincinnati, Ohio 
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rief Summary of Prescr Information. 

DILANTIN (phenytoin sodium) 

Indications. Dilantin is indicated for the control of grand mal ard psyc 

seizures. 

Contraindication. Dilantin is contraindicated in those patients with a | 

hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may p! 

status epilepticus. When, in the judgment of the clinician, the need fo 

reduction, discontinuation, or substitution of other anticonvulsant mi 

arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypoglycemia or othe 
which may be immediately identified and corrected. Appropriate diagn: 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomit: 
other drugs such as the following. 

1 Barbiturates may enhance the rate of metabolism of phenytoin. TI 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfapl 
may inhibit the metabolism of phenytoin, resulting in increased serurr 
the drug. This may lead toan increased incidence of nystagmus, ataxia 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phe 
the liver has been well-documented. 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combi 
apy, patients who are slow acetylators may suffer from phenytoin intc 

4. Tricyclic antidepressants in high doses may precipitate seizures 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamt 
tests. It may also suppress the protein-bound iodine. However, this has 
associated with any clinical signs of hypothyroidism, the T-3 is norma 

Usage in Pregnancy: The effects of Dilantin in human pregnancy an 
infants are unknown. 

Recent reports suggest an association between the use of anticc 
drugs by women and epilepsy and an elevated incidence of birth defec 
dren born to these women. Data is more extensive with respect to phen 
phenobarbital, but these are also the most commonly prescribed ar 
sants. Less systematic or anecdotal reports suggest a possib:e similar 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defacts in ct 
drug-treated epileptic women cannot beregardedas adequateto prove 
cause-and-effect relationship. There are intrinsic methodologic proble 
taining adequate data on drugteratogenicityin humans: the possibility « 
that other factors, eg, geneticfactors or theepileptic condition tself, ma: 
important than drug therapy in leading to birth defects. The great rr 
mothers on anticonvulsant medication deliver normal infants. It is imi 
note that anticonvulsant drugs should not be discontinued in patients 
the drug is administered to prevent major seizures because of the str 
sibility of precipitating status epilepticus with attendant hypoxia and thr 
In individual cases where the severity and frequency of the seizure dis 
such that the removal of medication does not pose a serious threat totr 
discontinuation of the drug may be considered prior to and during pr 
although it cannot be said with any confidence that even minor seizur 
pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations i 
or counseling epileptic women of childbearing potential. 
Precautions. The liver is the chief site of biotransformation of phenytoir 
with impaired liver function may show early signs of toxicity. Elderly p 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with pheny 
been shown to metabolize the drug slowly. Slow metabol sm may ! 
limited enzyme availability and lack of induction and appears to t 
cally determined. 

Phenytoin has been associated with reversible lymph node hype 
lymph node enlargement occurs in patients on phenytoin, every effort: 
made to substitute another anticonvulsant drug or drug combinatior 

Drugs that control grand mal are not effective for petit mal seizures.T 
if both conditions are present, combined drug therapy is needed. 

The drug should be discontinued if a skinrash appears. Iftherashise 
purpuric, or bullous, use of the drug should notberesumed. Iftherashi 
type ( measles-like or scarlatiniform), therapy may be resumed after the 
completely disappeared. If the rash recurs upon reinstituticn of thera: 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsart therapy. 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insuli 

has been reported. Phenytoin may also raise the blood sugar level ir 
already suffering from hyperglycemia. 
Adverse Reactions. n stem: The most common 
tations encountered with phenytoin therapy are referable to this syste 
include nystagmus, ataxia, slurred speech, and mental confusion. [ 
insomnia, transient nervousness, motor twitchings, and headache | 
been observed. These side effects may disappear with continuing tht 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, 
stipation. Administration of the drug with or immediately after meals 
prevent gastrointestinal discomfort. 

Integumentary System: Dermatological manifestations sometime: 
panied by fever have included scarlatiniform or morbilliform rashes. / 
form rash (measles-like) is the most common; other types of dermatitis 
more rarely. Rashes are morefrequentinchildren and young adults. Ot 
serious forms which may be fatal have included bullous, exfoliative, or 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatal, have« 
ally been reported in association with administration of pnenytoin. Tr 
included thrombocytopenia, leukopenia, granulocytopenia, agranu 
and pancytopenia. While macrocytosis and megaloblastic anemia 
curred, these conditions usually respond to folic acid therapy. The o 
occurrence of lymphadenopathy indicates the need to differentiate st 
dition from other lymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may bt 
by good oral hygiene, including gum massage, frequent brushing. ai 
priate dental care. Polyarthropathy and hirsutism occur occasioral 
glycemia has been reported. Toxic hepatitis, liver damage, and pt 
nodosa may occur and can be fatal. 
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Treatment: 


Actions: 


Note: 


lla available as 
pisenytoin base 
tormulations 


JILIC-CIUHIC SIZES (lan Midi) 


DILANTIN' KAPSEALS' 


(phenytoin sodium capsules, USP) 


a dr ug of choice 30- and 100-mg capsules 


O appear to stabilize the seizure threshold 

o appear to prever the spread of seizure activity rather than 
abolishing the przmary focus of seizure discharges 

o maintain seizure Zontrol in a majority of patients 


The FDA has advisecl physicians that « yeneric phenytoin sodium 
capsules are not the Same as Dilantin Kapseals. In general, patients 
on Dilantin Kapseals should not beswitched to: ther brands or mio) nos do 
phenytoin capsules. Any change in either dosage form or brand « f 
phenytoin sodium capsules that involves | dilantin sod | 


requires careful mort ring or patents serum lev 


í 


Infatabs® 50-mg; ora suspensions, 30 mg/5 ml and 125 m 


*Rodin E Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia 
WB Saunders Company, 1977 pp "16-723 
tNew prescribing directions for phenytoin. FDA Drug Bulletin, Aug-Sept 1978 


oee bnel Summary of pressniping informatio! 
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` SYMMETREL 


x amantadine HC] caesules 


N A simple addition 
NN that may take him further 


\ - May produce a smoother response 

A When using evodopa drugs alone, daily variations in 
\ improvement sometimes occur. The addition of SYMMETREI® 
}.._ to optimal dosesof the levodopa drug may smooth cut 
these day-to-day fluctuations, making life more comfortable. 

















May help rega-n lost benefits 
| For some patients, the doses of levodopa drugs 
E required to mairtain an adequate response to treatment 
| = _ may also be responsible for troublesome side effects. 
.necessitating a sabsequent reduction in dosage, and an 
ultimate reduction in efficacy. Adding SYMMETREL to the 
lowered levodopa drug regimen may help to restore these 
- Jost therapeutic benefits. 


-Rapa therapeutic response 
For the patient cbout to begin levodopa drug therapy, 
concurrent therapy wih 5 YMMETREL can produce a rapid 
therapeutic response, o-ten within 48 hours. The dosage of 
SYMMETREL should bemaintained at 100 mg once or twice daily, 
whie the daily dose of the levodopa drug is gradually increasec to 
achieve optimal benefit. 
E “or the patient who is receiving high doses of other antiparkinson drugs, 
E =the intial Gcse of SYMMETRE'L is 190 mg daily. After one to several weeks at 
m 10Cme once daily, the dose may be increased to 100 mg twice daily, if necessary. 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 


Garden City, New York 11530 


*Levcdopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark. 


Please see following page for brief summary of full prescribing insormation. 


SYMMETREL oio 
hydrochloride 
BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrqme and Drug-induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3.4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs. 


CONTRAINDICATIONS. SYMMETREL ıs contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be ob- 
served closely for possible increased seizure activity 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL. 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis. 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important. 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women. 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers. 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsonian crisis. i.e., a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine. it 
may accumulate when rena! function is inadequate. 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are. depression, congestive heart failure, orthostatic hypotensive episodes, 
psychosis, and urinary retention. Rarely convulsions, leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of a less serious nature which have been observed are 
the following: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache; dyspnea; fatigue. insomnia, and a sense of weak- 
ness. Infrequently, skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported , 


DOSAGE AND ADMINISTRATION. 
Dosage for Parkinsonism: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


Dosage for Concomitant Therapy: 
Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose af levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL. 


Dosage for Drug-induced Extrapyramidal Reactions: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg dafly may benefit from an increase up to 300 mg daily in 


divided doses. 
€ndo Laboratories, Inc. «il DONT. 


Subsidiary of the DuPont Company 
Garden City, New York 11530 
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Announcing the. . . 
AMA FOURTH 
NATIONAL 
CONFERENCE 

ON THE IMPAIRED 
PHYSICIAN 

Oct. 30 - Nov.4,4980 
Baltimore 





-Being 


Co-Sponsored by the Medical and 
Chirurgical Faculty of Maryland 


Of particular interest to: 

e medical society, hospital and 

licensing board personnel 

* impaired physicians and their 
families 
recovered physicians 
residents 
medical students 
medical school faculty members 
those who treat impaired 
physicians 


The conference will provida a forum 
for in-depth discussion and inter- 
change of experience on al! facets of 
physician impairment and well-being, 
including successful techniques of 
prevention, diagnosis, treatment and 
rehabilitation. 


Department of Mental Health 
American Medical Association 
535 N. Dearborn Street 
Chicago, IL 60610 


Please send me complete details on the 
Fourth National Conference on the Im- 
paired Physician, October 30 - November 
1, 1980, Baltimore, Maryland 

Please print 


Name 





Address 


City 
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ecia! Article 


Exacerbations, Activity, ard Eroifreson 
m Multiple Sclerosis 


Charles M. Poser, MD 


€ The intraduction of evoked response 
studies has cisclosec the presence of 
asympipmatie lesions in multiple sclero- 
sis (ME). Ths aiso raises an important 
question regarding the actual date of 
onset — the disease and the concept of 
diseas= actiwty. Close study of clinical 
exacerkations reveals that the recur- 
rences of previously experienced symp- 
temsar= considerabiy more common than 
the appearance of new-ones, and empha- 
sizes the maior role of physiologic and 
psychephysiclogic atterations on the clin- 
ical course o: the disease. The common 
practice of resting disease process activ- 
ity to cimical symptoms is questioned in 
view of the rature of exacerbations and 
the poe anatomical correlation between 
demon=rableareas of activity revealed by 
radionuclide and contrast-enhanced CT 
scans = d the patient's signs and symp- 
toms. Symptematic progression of MS 
may be due, ir part, to relatively minor and 
subtie metabciic alterations of the interior 
milieu =fecting the function of a nervous 
system with iscreased vulnerability. 

(Arch-Neure 37:471-474, 1980) 


t hae beer well known for many 

year tha the clinical pathologic 
correlation i» multiple sclerosis (MS) 
is poor. Almest invariably, the lesions 
seen af autepsy greatly outnumber 
these tt caa be loealized on the basis 
of signe and symptoms of neurologic 
dysfunccion.' Even more puzzling is 
the faccthat :esiens have been demon- 
strated at autopsy in asymptomatic 
patiente especially in areas from 
which, tased on well-established ana- 
tomic and phesiclogic data, abnormal 


signs weuld kave probably arisen.“ 


Becarse o` this discrepancy be- 
tween znatomie lesions and clinical 


manife=ations, determining the ac- 


See also p 475. 


tivity o the myelineclastic process 


remains an mresolved problem for 
physicians wao attempt to evaluate 


Accepte for publication Sept 30, 1979. 

From the Department of Neurology, Universi- 
ty «f Vermont Cege of Medicine, Burlington. 

Reprint ~equesss to Department of Neurology, 
University Health Center, 1 S Prospect St, Bur- 
lington, V ^ 0540: (Dr Poser}. 


Arch Neurol—\ol 37, Aug 1980 


activity and »rogression of the illness 
on a clinical basis. Activity has been 
generally equated with exacerbations, 
ie, the appeerance of new or recur- 
rence of old sgns and symptoms after 
a period of r»mission. Progression of 
the illness kas usually been inter- 
preted as resulting from the forma- 
tion of new »laques, or the enlarge- 
ment of old cnes. 

Many new factors raise or revive 
questions abeut the relationship be- 
tween the pachogenic process (activi- 
ty) and the clinical manifestations 
(exacerbations) of MS. These factors 
stem from the critical examination of 
the nature of exacerbations, a better 
understanding of the physiologic and 
psychophysiobgic elements that af- 
fect the course of the disease, a careful 
study of the »europathologic changes 
in chronic plaques at autopsy, and a 
better understanding of the signifi- 
cance of the a»normalities revealed by 
electrophysiobgie and radiologic pro- 
cedures. 


ASYMPTOMATIC LESIONS 


We now heve available means for 
detecting, in the living patient, the 
presence of ursuspected asymptomat- 
ic plaques. Knowing that elevation of 
body temperacure may block conduc- 
tion in nerve tracts affected by 
demyelinatior led to the introduction 
of the hot bata test to document pre- 
viously unwifmessed symptoms and 
even to bring out previously unsus- 
pected signs and symptoms of neuro- 
logic dysfunc ion: The temperature 
at which block ng occurs gets progres- 
sively lower as the degree of demyeli- 
nation increases. If the myelin sheath 
is reduced to cne fourth of its normal 
thickness, the “ibers become very sen- 
sitive to the effect of temperature, 
and the blocking temperature falls 
steeply from 10 °C to below 20 °C. 
Therefore, at -his level of demyelina- 
tion, the body temperature may al- 
ready be above the blocking tempera- 
ture of many of the more severely 
demyelinated abers, and any increase 
in body temperature is likely to block 
a further grou» of fibers if the critical 
temperature for these fibers is 
reached.’ 

A large body of data derived from 


evoked potential studies (in particular 
from stimulation of the visual system, 
and to a lesser extent from measure- 
ments of brainstem auditory and 
somatosensory potentials, and of the 
blink reflex) indicate that asympto- 


‘matic lesions are quite common.’ 


For example, investigators have dem- 
onstrated that visual evoked re- 
sponses are abnormal in as many as 
70% of patients with probable or defi- 
nite MS who have never had symp- 
toms of diminution or loss of visual 
acuity (J. McSherry, P. O’Brien, 
unpublished data). The computerized 
tomography (CT) scan has also shown, 
in patients with MS, areas of 
decreased radiodensity that cannot be 
correlated with current or previously 
experienced symptoms.” In addition, 
psychologic studies have shown a 
remarkable frequency of cognitive 
disturbances in patients judged intel- 
lectually normal by clinicians." 

These observations raise important 
questions about the clinical course of 
MS. One of them regards the actual 
onset of the disease as opposed to its 
first manifestation in symptoms. 
Since physiologic alterations such as 
increases in body temperature, 
changes in calcium concentration, de- 
hydration, electrolyte disturbances, 
etc, cause clinical manifestations of 
previously unsuspected lesions in ar- 
eas of increased vulnerability with a 
reduced safety factor, it is not possible 
to tell the age of any plaque on the 
basis of the appearance of a symptom 
or sign. 

These new techniques further un- 
derline the lack of clinical pathologic 
correlation and emphasize the fact 
that the disease may exist for some 
time before any symptoms are evi- 
dent. This fact alone makes question- 
able the interpretation of studies 
attempting to relate the initiation of 
the pathogenic mechanism to certain 
anamnestic events. 


THE NATURE 
OF EXACERBATIONS 


Until very recently, a clinical exac- 
erbation has widely been »elieved to 
stem from the development of a new 
lesion or the extension cf a previously 
existing one; that is, a new symptom 
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had to be associated with immediately 
antecedent fresh demyelination. It 
has also been believed that when there 
is demyelination of a critical pathway, 
clinical symptoms and signs attest to 
the presence of such a lesion. 

Little attention has been paid to one 
of the very few detailed qualitative 
analyses of the clinical course of MS. 
In 1953, Thygesen“ studied 105 exac- 
erbations in 60 patients with MS and 
pointed out that new symptoms 
occurred in only 19% of the episodes. 
Clinicians know that recurrence or 
worsening of previous symptoms is 
very common during exacerbations. 
In addition, when they question MS 
patients closely they learn that pre- 
viously experienced symptoms often 
never disappear entirely during re- 
mission, but that either their intensity 
or the patient's awareness of them 
varies considerably. 

When à patient complains of a new 
or recurrent symptom, it is most logi- 
cal to assume that the neurologic signs 
elicited at the time of the examination 
are temporally related to the symp- 
tom. Thus, in a patient with diplopia 
and paresthesias of the right arm, his 
or her bilateral Babinski's signs and 
positive Romberg test are also consid- 
ered new manifestations of the dis- 
ease. However, it is just as probable 
that these signs have existed for some 
time previously, since they would not 
necessarily be associated with any 
dysfunction noticeable by the patient: 
thus, a lesion may produce neurologic 
signs but no symptoms. Physiologie 
alterations such as heat, intercurrent 
infections (in particular if they pro- 
duce fever), disturbance of water and 
electrolyte metabolism, etc, are in- 
creasingly being implicated in the 
genesis of symptoms of this dis- 
ease.” 

What is perhaps less well under- 
stood but of equal importance, is the 
influence of psychologic factors, oper- 
ating by mechanisms that still are 
unknown.'®° Careful reconstruction 
of events preceding exacerbations fre- 
quently uncovers episodes or sus- 
tained periods of psychologie stress, 
often quite subtle, days or weeks pre- 
ceding the appearance of symptoms. 
The history of many MS patients 
reveals instances of severe illness or 
death of a close family member, mari- 
tal discord, employment changes, fi- 
nancial distress, or academic pres- 
sures during the days and weeks pre- 
ceding exacerbations. Episodes of 
trauma, ranging in severity from 
minor to severe, frequently trigger 
the appearance of symptoms of MS. 
The role of these events in the genesis 
of symptoms of MS must be recog- 
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nized just as it is in other diseases of 
the CNS such as epilepsy, parkinson- 
ism, or myasthenia gravis, as well as 
in well-established psychosomatic dis- 
eases such as peptic ulcer or ulcerative 
colitis. This hypothesis is supported by 
the frequency of dramatic remission 
after hospitalization without any spe- 
cific treatment except for the removal 
of the patient from his work and home 
environment, ie, the source of stress. 
Furthermore, in the collaborative 
study of the possible therapeutic 
effects of adrenocorticotropic hor- 
mone,” one of the most remarkable 
results was the fact that placebo 
achieved nearly as good a result as the 
drug itself; However, what was not 
considered was the fact that in addi- 
tion to receiving injections of placebo, 
the patients were also hospitalized for 
the study, a measure which in itself 
has an important therapeutic effect, 
in addition to bedrest. The fact that 
most symptoms during exacerbations 
are recurrences rather than new ones 
strongly argues for the concept that 
these result from physiologic altera- 
tions or represent psychologic recall 
phenomena. 

New plaques and probably exten- 
sion or reactivation of old ones 
unquestionably account for some of 
the symptoms of the exacerbation, but 
there are currently no completely reli- 
able means of determining this clini- 
cally. New signs and symptoms may 
just as well represent the manifesta- 
tion of previously established but 
asymptomatic plaques. 

Another complicating factor is that 
in many patients what appear to be 
new symptoms may in fact be the 
result of conversion, a hysterical 
hyperbole, in particular when they 
affect areas of the body that have 
been previously involved, as well as 
the contralateral limb or part of the 
body: for example, a patient with a 
well-documented right optic neuropa- 
thy complained of diminution of 
vision in the left eye, which on testing 
was found to be physiologically and 
functionally intact. 

A detailed description of all events, 
physical, social, and emotional, pre- 
ceding exacerbation may provide im- 
portant clues in attempting to judge 
the probability of activity of the mye- 
linoclastic process. The obvious caveat 
is that such events may be coinciden- 
tal with true activity. 


THE CONCEPT 
OF ACTIVITY IN MS 


The term “activity” is used herein 
to denote the basic pathogenic process 
in MS that produces acute edema and/ 
or destruction of the myelin sheath. 


The search for an index of activity has 
been hampered, not only by our igno- 
rance of the pathogenesis of the dis- 
ease, but also by lack of full under- 
standing of the pathologic manifesta- 
tions of the disease. 

It has been customary for all studies 
attempting to discover a laboratory 
indicator of activity to relate it to 
clinically determined, symptomatic 
exacerbations of the disease. The 
oldest measure, CSF pleocytosis, has 
been of little value except in a few 
cases. Although activity of the patho- 
genic process may be associated with 
an inflammatory reactior, the belief 
that such an inflammatory response 
will be great enough to be reflected in 
the lumbar spinal fluid is unwar- 
ranted. There are many examples of 
conditions of the nervous system with 
severe and extensive inflammatory 
reactions, such as subacute sclerosing 
panencephalitis, in which CSF pleocy- 
tosis is not noted. Furthermore, the 
presence of moderate perivascular 
infammatory reaction deep within 
the centrum semiovale need not be 
associated with involvement of the 
meninges. However, more important 
are the following observations: Ad- 
ams*' pointed out that hypercellulari- 
ty of the plaque is good evidence of a 
recent lesion. However, this response 
might also, in part, be a reparative 
reaction. In addition, there is fre- 
quently an associated lymphocytic 
meningitis that is particularly severe 
in the depths of the sulci. However, 
most of the CSF lymphocytes in MS 
may be sequestered in the meningeal 
recesses formed by the sulci over the 
cerebral convexities. The number of 
lymphocytes in these areas of menin- 
gitis within sulci is greater than the 
number of perivenular lymphccytes 
within the parenchyma of the brain 
and far exceeds the number of free- 
floating lymphocytes within the CSF. 
The fact that classical hypercellular 
inflammatory reaction is not neces- 
sarily associated with myelinoclasia is 
also emphasized by Guseo and Jellin- 
ger,” who noted that both active 
demyelination and cellular infiltration 
occurred in only 44% of their 143 
patients undergoing autopsy, infiltra- 
tion without demyelination in 16%, 
and active demyelination with inflam- 
matory reaction in 15%; neither active 
demyelination nor cellular infiltration 
occurred in 25%. 

It must also be remembered that it 
is impossible to determine clinically 
whether symptoms of neurologic dys- 
function in MS are a result of edema 
of the myelin sheath or of its destruc- 
tion. In the event of the former, 
increases of myelin basic protein? 


Exacerbations in Multiple Sclerosis—Poser 





or myelin fragments? in the CSF 
would be uniikely. 

One still controversial aspect of the 
concept cf activity is the state of the 
blooc-brain barrier. In spite of many 
claims te the eontrary, it has been 
suggested that increased permeability 
of the bloed-brain barrier does occur 
in MS.” This has now been substan- 
tiated by studies demonstrating 
changes n the radionuclide brain scan 
and the contrast-enhanced CT 
scan ?^^* Assuming that an alteration 
of tne bleod-brain barrier does, in 
faet, represent activity of the patho- 
geniz process, the results o? these neu- 
roradiolcg:e studies have raised a very 
importamt question regarding the 
relationship between activity and the 
assoziated symptoms. Unfortunately, 
to date, with only a single reported 
exception, these studies have been 
earred out in patients who were 
acutely symptomatie. The one excep- 
tion is that of a patient who, in the 
course of a longitudinal study, follow- 
ing an exaeerbation and remission 
was observed to have an active CT 
lesicn 12 hours before an appropriate 
symptomatic exacerbation.” . Equally 
noteworthy. if not more so, is the poor 
correlation between the site of activi- 
ty as demonstratec by radionuclide or 
contrast-ennaneed CT scan and the 
actual signs and symptoms during 
exacerbation. In the former studies, a 
correlation exists in approximately 
42%, whereas for the contrast- 
enhanced CT scan the correlation 
exists ir eniy 21%. The positive corre- 
latien ir this context signifies that the 
area of uptake accounts anatomically 
for -he sign or symptom noted. On the 
basis of these ebservations, it is likely 
that similar evidence of activity will 
be noted in patients in symptomatic 
remission: 

Although it is tempting to suggest 
tha- radionuclide and contrast-en- 
hanced CT scans might give really 
reliable evidence ef activity, these 
techniques unfortunately are still not 
delicate-eneugh to do so in many parts 
of the ENS such as the optic nerves, 
bra.nstem, or spina! cord, especially if 
the areas cf aetivity are smaller than 
the limits of resolution of the radio- 
logic teehnique. Even though an alter- 
ation of the bleod-brain barrier 
appears to exist and may well repre- 
semt activity of the disease process, it 
does net necessarily follow that it 
correlates with plaque formation. As 
Lumsden” has suggested, the patho- 
genesis ef MS might be a two-step 
process, the first one leading to a 
transient alteratien of the blood-brain 
barrier-as a result of what he called a 
“systemie nonspecific manifestation,” 
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and the secoad, what he called “the 
plaque-formiag process.” Brain scan- 
ning would thus give evidence only for 
the first of the two-part process. 


PROGRESSION 


Progression in MS is believed to be 
caused by cumulative effect of new 
plaques in the CNS. Undoubtedly, this 
does take place in some patients at 


" some stages of the disease. The glial 


reaction that represents the repara- 
tive process may extend considerably 
beyond the site of the original area of 
demyelination, and since the gliotic 
reaction may proceed for considerable 
periods of time after the original 
plaque formation, the signs and symp- 
toms may warsen. It is possible that a 
period of syraptomatic remission may 
occur if the edematous portion of the 
plaque is re&ored to normal, or near 
normal state while the gliotie process 
is only begnning in the areas of 
actual destruetion, eventually expand- 
ing beyond the original plaque and 
thus giving he appearance of a slow 
steady progression after the complete 
or partial eisappearance of symp- 
toms. 

Prineas are] Connell?** have recent- 
ly reported cbservations that indicate 
that signs end symptoms may pro- 
gress in this disease without the 
appearance cf new plaques. They have 
shown a deerease in the size of the 
axons in old plaques, separation of 
axons by glal processes, and distor- 
tion and ccmpression of remaining 
axons as vell as continuing slow 
digestion o remaining myelin by 
microglial edls. In fact, the most com- 
mon structural change exhibited by 
the affected sheaths at the edge of the 
chronic plaqe is a reduction in thick- 
ness as a ~esult of the continuing 
myelin breekdown. They have also 
pointed out shat these alterations are 
not associated with the inflammatory 
changes of.en seen in the acute 
lesions, suggesting the operation of an 
entirely different mechanism. Wheth- 
er this mecFanism ought to be consid- 
ered part of the pathogenic process of 
MS, or a secendary change in the CNS, 
remains to be determined. All the 
changes described in the chronic 
plaques tend to support the idea of 
continuing structural and functional 
disintegration, and, therefore, in- 
creased vu'merability to physiologic 
alterations. 

In addidon to the structural 
changes witnin the CNS, but acting in 
a complementary fashion, are secon- 
dary systemic changes in many 
patients wth MS, especially those 
with serious neurologie deficits. Of 
these, the most common and probably 


most significant is the presence of 
low-grade chronic urinary tract infec- 
tion. Other more subtle alterations 
also occur, partieularly changes in cal- 
cium metabolism in the chronically 
immobilized patient. These physiolog- 
ic alterations may permanently affect 


the nervous system, which has a 


reduced safety factor and increased 
funetional vulnerabiity. Although 
earlier in the disease functional 
changes may appear only with in- 
creases of several degrees of body 
temperature, or marked changes in 
caleium and electrolyte concentration, 
much more subtle anl perhaps even 
clinically undetectable changes may 
be sufficient to block conduction in 
the more disabled ind_vicual. 

Clinical observations of patients 
with MS*'? as well as computer simu- 
lations suggest that conduction block 
in demyelinated fibers :s also criti- 
cally related to the electrolyte concen- 
tration bathing the nerve fiber. 
Increasing the concentration of ion- 
ized calcium near the nerve reduces 
the blocking temperature and thus 
blocks previously trarsmitting fibers. 
The high-frequency -esponse of de- 
myelinated fibers is also very sensi- 
tive to temperature changes. Name- 
row?! measured the critical flicker- 
fusion frequeney in 18 patients with 
MS and ten healthy cortrol subjects 
while their body temperatures were 
raised in a steam bath. Even a small 
rise in temperature oroduced a dra- 
matic fall in the critieal flicker-fusion 
frequeney in the M3 patient. This 
effect was extraordinarily sensitive: 
for instance, the frequency in one 
patient fell from 40 Hz to 30 Hz for a 
rise of less than 0.1 *C in the central 
body temperature, &nd in another, 
from 24 Hz to 9 Hz for a 0.7 °C rise. 

Furthermore, the psychologic 
changes resulting from the disease 
itself may in turn lead to psychophys- 
iologie alterations that are still inex- 
plieable. The patient's reaction to his 
or her disability, the frustrations 
encountered as a result of the remark- 
ably frequent but unsuspected cogni- 
tive changes,” the fear engendered by 
the diagnosis of MS in patient, family, 
and friends, and the patient's increas- 
ing dependency all are translated into 
additional deleterious psychophysio- 
logie influenees on £ CNS peppered 
with demyelinated areas. 

Part of the symptomatic progres- 
sion of the disease may thus be due in 
varying degrees to factors unrelated 
to the basic pathogeric mechanism of 
MS. With this understanding, more 
rigorous attention to even minor Sys- 
temic alterations, such as benign 
infections, small changes in water, 
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mineral, and electrolyte metabolism, 
and closer attention to slight environ- 
mental variations may reduce the neu- 
rologic morbidity in patients with 
chronic MS. 


COMMENT 


The remarkable discrepancy be- 
tween the anatomic integrity and 
physiologic operation of nervous path- 
ways attests to the impossibility of 
exactly assessing the impact of a 
plaque on neurologic function. Careful 
consideration of the qualitative na- 
ture of exacerbations in MS, as well as 
of the many factors contributing to 
the inereasing neurologic deficit, sug- 
gest that the disease may, in fact, be 
arrested spontaneously more often 
than suspected. This concept has pow- 
erful implications regarding progno- 
sis and overall management of MS, 
and underlines the importance of 
careful supportive treatment, includ- 
ing attention to the psychologic envi- 
ronment. 

Radionuclide and  contrast-en- 
hanced CT scanning have not yet 
produced conclusive evidence of in- 
flammatory activity that is well 
enough correlated with clinical symp- 
toms to provide the long-sought basis 
for evaluating the effect of proposed 
therapeutic measures. Attempts to 
correlate laboratory tests with clinical 
symptoms as an index of activity, 
which have been futile so far, will 
continue to be extremely difficult to 
interpret. 

Our presumptions about the natural 
history of MS must be revised. 
Asymptomatic lesions are more com- 
mon than suspected, plaques may 
exist long before the disease mani- 
fests, judging the progression of the 
disease on the basis of the frequency 
and severity of the exacerbations or 
the degree of neurologic disability is 
unreliable and quite possibly decep- 
tive. Plotting the course of MS based 
exclusively on the appearance of new 
signs and symptoms reveals very long 
periods of quiescence, even perma- 
nent plateaus.** It is of utmost impor- 
tance to recognize that symptomatic 
exacerbations and progression may 
occur in a patient whose basic patho- 
genie process has been arrested, and 
that, conversely, it may be progress- 
ing in the asymptomatie individual. 

The new observations confirming 
the transient alterations of the blood- 
brain barrier should revive considera- 
tions of Lumsden's hypothesis of a 
two-step pathogenic mechanism.” 
However, these blood-brain barrier 
changes need not be equated with 
plaque formation, but they call atten- 
tion to the well-documented close rela- 
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tionship between plaques and venules 
in the CNS.* 

The symptoms of MS tell us nothing 
about its pathogenesis and very little 
regarding its pathologic localization. 
Now we must reluctantly accept the 
fact that it does not really tell us when 
the disease starts or what the patho- 
genic significance of exacerbations 
and progression represent. Namerow 
and Thompson: described the current 
state of knowledge succinctly when 
they said: “One should be clear in 
differentiating the disease process 
per se from the cause of symptoms, 
since the two may at times be quite 
independent.” 
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Original Cortributions 


Computerized Tomography in Multiple Sclerosis 


Thomas Reisner, MD. Eva Maida, MD 


® Forty-three patients with multiple 
sclerosis (MS) were examined clinically 
and with computerized tomography (CT). 
A total of 80 focal cerebral lesions were 
predictediby clinical 3eurologic examina- 
tion. The CT scans showed foci corre- 
sponding tc 31 (39%) of the clinically 
predicted 80 lesions. In addition to these 
foci, CT scars revealed 17 plaques of 
typical perivertricular localization as well 
as 18 focal lesions that produced no clin- 
ical signs im ‘he course of the disease. 
The relation betweer duration of the dis- 
ease and number of CT foci was signifi- 
cant: however, no relationship could be 
established between number of foci and 
number of orevious bouts. Cerebral 
atrophic changes wkhout any significant 
relationshiptc the duration of the disease 
and the rumber of beuts were found in 15 
of the 43 patients. Use of CT may furnish 
additionai intormaticn in cases that pre- 
sent diagncstc problems or at the first 
manifestations of MS. 

(Arch Neurc! 37:475-477, 1980) 





Meorptolog:c charges in cerebral tis- 

sue of patierts suffering from 
multiple seierosis (MS) are well 
knowrn'-; however, only a few reports 
of neuroradiologie examinations in 
tnis disease zre available. Experience 
with eomputerizec tomography (CT) 
in patients with MS has shown that it 
is possible to demonstrate plaques 
when the recording conditions are 
good." It was the object of the pres- 


See also p 471. 





ent study to investigate (1) whether 
there is a eorrelation between clinical 
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symptoms ard cerebral lesions dem- 
onstrated by OT; (2) whether so-called 
clinically silent foci exist, ie, CT 
lesions that apparently do not corre- 
late with cer2bral clinical symptoms; 
(3) whether there is a relationship 
between the duration of the disease, 
the number cf previous bouts, and the 
number of CT lesions identified; and 
(4) whether there is a relationship 
between atrophic cerebral changes 
and the durztion of disease and the 
number of p-evious bouts. 


PATIE* TS AND METHODS 


Our study consisted of 43 patients, 11 
men and 32 wemen aged 14 to 76 (average 
age, 42 years) The diagnosis of MS was 
based in all ases on the characteristic 
course of the disease and typical spinal 
fluid changes? In three patients who 
showed their ñrst clinical manifestation, 
diagnosis was 5ased on unequivocal spinal 
fluid findings and disseminated focal 
symptoms. The duration of disease in our 
patients was l=tween three months and 30 
years (average duration, 12 years). 

All patiente were selected by a special 
MS outpatien. service, excluding purely 
spinal cases from the examination. The 
change of neurologic symptoms in the 
course of the disease was always exactly 
recorded for all patients and clinically 
localized. This facilitated the topographic 
attribution te brain areas that corre- 
sponded as fa as possible. 

The patients included in the study were 
selected with a clear underrepresentation 
of severe cass (only six patients were 
bedridden). We carried out the CT exami- 
nations using a scanner with a 128 x 128 
matrix; approximately horizontal sections 
were perforn=d and four to five double 
slices (2 x 5 and 2 x 10 mm, respectively) 
were recordec 

In addition slices were repeated in 27 
patients after-administration of a contrast 
medium. 

In evaluatiag the results, we grouped 
focal areas of low density under the head- 
ing "CT focal lesions.” Ventricular defor- 
mations, enlerged subarachnoid spaces, 


and cortical atrophies were group 
together under the heading “cerebral at: 


phy.” 
RESULTS 


Eighty focal cerebral lesions we 
diagnosed in 43 patients by clini 
neurologic examination. Compute 
ized tomography showed foci cori 
sponding to 31 (39%) of she clinica 
predicted 80 lesions (Fiz 1). Fort 
nine of the clinically predicted fi 
had no corresponding CT findin 
(61%). The majority of these foci, ie, 
(82%) were located in the area of t 
cerebellum and the brainstem (Tabl: 
The high number of negative resu! 
ean partly be explained by the fe 
that the region of the base of the sk 
and areas close to bone zre very st 
ceptible to artifacts. Even the smalle 
uneasy movement can cause misint« 
pretations in these areas. 

In addition, we found 18 fo 
lesions that had produced no syn 
toms during clinical examinations 
the course of the disease. Further, 
clinically silent focal changes we 
detected in typical periventricu 
localization (Fig 2). Contrast enhan 
ment was performed in 27 cases, | 
revealed no focal changes and p 
vided no further diagnostic inforn 
tion. 

The correlation of CT foci and du 
tion of disease showed the followi 
distribution: 13 CT focal lesions wt: 
found in the group of cases witl 
duration of disease up to six years; 
CT-foci were discovered in the grc 
of patients who had been sufferi 
from MS between 6 and 18 yea 
and 18 foci were recorded in th: 
patients whose illness had lasted m: 
than 18 years. Linear regression an 
ysis of the relationship between du 
tion of disease and number of f 
showed a significant correlat 
(r 2.302, P< .02; regression eq 
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tion: ¥ = 0.801 + 0.0021 * x). 

The comparison of the number of 
previous bouts and the number of CT 
foci showed the following results: 13 
CT foci after a total of 48 previous 
bouts were recorded in the group with 
a duration of disease up to six years, 






























Fig 2.—Twenty-nine-year-old man with 
multiple sclerosis of seven years’ duration. 
Moderate central and cortical atrophy is 
seen. Low attenuation lesion (plaque) is 
located laterally to left posterior horn. 


476 Arch Neurol—Vol 37, Aug 1980 


while 18 CT foci after a total of 54 
previous bouts were found in the 
group with a duration between six and 
18 years. Eighteen CT foci after a 
total of 60 previous bouts were also 
discovered in the group with a dura- 
tion of disease of more than 18 years. 


Fig 1.—Forty-four-year-old woman with 
multiple sclerosis of sight years' duration. 
Right homonymous hemianopsia had 
been noted three months previous to com- 
puterized tomographic investigation. Scan 
shows slightly dilatec ventricles and focal 
low attenuation in left cccipital lobe. There 
are additional low attenuation lesions 
adjacent to lateral margin of right lateral 
ventricle frontal and parietal and to parie- 
tal part of body of left lateral ventricle. 


Clinical Focal Features 


Region of Clinically 
No. of Foci Predicted Foci 
Parietal 
Temporal 
Occipital 
Brainstem 


Three chronically progressive cases 
were not included in this comparison. 
Linear regression aralysis revealed no 
significant correlation between num- 
ber of previous bou:s and of CT foei 
(r = .26). 

The CT scans of 15 patients (37%) 
with an average age o? 45.6 years 
indicated atrophic cerebral changes 
(Fig 3). The investigation of the rela- 
tionship between frequency of atroph- 
ic cerebral changes and duration of 
disease showed the following distribu- 
tion: Atrophic cerebral changes were 
discovered in five of the 17 patients 
with a duration of disease up to six 
years, in seven of the 14 patients 
having suffered from MS between six 
and 18 years, and in only three of the 
12 patients who had been ill for more 
than 18 years. 


CT Results* 


Corresponding Foci 


Silent Foci 


14 


27 Cerebellum 3 ÉL: 


80 Total 


*CT indicates computerized tomography. 





31 18 


fThat means additicnal CT focal lesions without corresponding clinical symptoms. 


Fig 3.—Forty-year-old woman with multiple sclerosis of seven years' duration. Comput- 
erized tomography scan shows moderate temporal and pontine atrophy (left). Low 
attenuation lesion is adjacent to right frontal horn. Slight dilation of cortical sulci. 
Additional lesion is high in right parietal white matter. 
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The cerreiation of atrophic cerebral 
changes-and number of previous bouts 
showed the ‘ellowing distribution: 
three patients with atrophic cerebral 
changes had experienced two bouts 
each; two patients, three bouts each; 
four patients, four bouts each; two 
patients, frve bouts each; two patients, 
six bouts sach; and one patient had 
had a tota! of eight bouts. One chroni- 
cally progress've case was excluded 
from the comparison. Cerebral atroph- 
ic changes nad no statistically signifi- 
eant relationship either with the dura- 
tion of disease (fpes = .047 [PBIS 
indicates peint-biserial correlation |) 
er with the number of previous bouts 
(resis = .036). 


COMMENT 


It was the object of the present 
study to imwestigate whether a rela- 
tionship between clinical parameters 
of MS patients (loealization of foci, 
Guration of disease. and number of 
previous  beuts) and morphologic 
changes of cerebral tissue demon- 
strated by CT eam be established. 
Computerized tomography demon- 
strated mere than one third of the 
clinically pmedietec eerebral focal le- 
sions. Im addition, 35 “silent foci” 
were feund om CT; 17 of them were 
periventricular plaques without clini- 
cal symptoms due to their localization, 
and 18 of them had remained without 
any elinical correlate during the 
course of the disease. 

We may assume that the latter- 
mentioned 18 silent foci represent 
cerebral lesions that had not been 


clinically detected because of simulta- 
neous or prexious involvement down- 
stream. The CT image of such small 
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ple sclerosis. Aetz Neurol Scand 41: (suppl 15)1- 
161, 1965. 

2. Lumsden CE. The neuropathology of multi- 
pie sderosis, m Linken FJ, Bruyo GW (eds): 
Handbook e£ Cni Neurology. Amsterdam, 
North Holland Publishing €o, 1970, pp 217-309. 

3. Aita JF, Bemnett DR, Anderson RE, et al: 
Cranial CT appearamee cf acute multiple sclero- 
sis. Neurology 2825-255. 1978. 
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tomegraphy of the brain. Fadiol Clin North Am 


Arch Neurol—Xo! 37, Aug 1980 





cerebral lesions permits various phe- 
nomenologic and etiologic explana- 
tions; however, several other authors 
have also foand such CT foci without 
any clinical -*orrelate.?5-:*-?? 

We think that the negative results 
obtained after additionally performed 
CT contrast enhancement may be 
explained bg the fact that the CT 
examination of all of our patients was 
not performed during the active MS 
stage. Also, the three patients who 
had their first clinical manifestation 
of the disease underwent CT only 
during the remission period, when cor- 
ticosteroid ‘herapy had been com- 
pleted. Studies of other authors point 
out that æ positive enhancement 
effect is observed in the majority of 
active MS cases and assume a distur- 
bance of the barrier function existing 
at that stage of the disease to be the 
Cause.? 11.12.1659 

On the otner hand, corticosteroid 
therapy may cause a clear decrease or 
even the disappearance of the en- 
hancement eTect by reestablishing an 
intact blood brain barrier.'*'*?* Con- 
trary to Gyldensted,'" we observed a 
significant relationship between du- 
ration of dis»ase and number of CT 
foci at the 55 level. But we found no 
relationship »etween the number of 
previous bouts and the number of foci. 
However, it must be kept in mind that 
the total number of previous bouts 
also includes bouts with spinal mani- 
festations. 

The number of atrophic cerebral 


changes detected in our patients is 


roughly in zecordance with results 
obtained by Jacobs and Kinkel" (38%) 
and Radue and Kendall'* (35%), while 
Cala et al* (44%), Gyldensted'* (46%), 
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densted'; nor was the relationship 
between cerebral atrophy and number 


|. of previous bouts statistically signifi- 
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lesions, but the CT scans of four 
patients with a total of six previous 
bouts and of two with eight previous 
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conclusion that the diagnostic value of 
CT in MS patients consists in the 
demonstration of clinically silent foci. 
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cally atypical course and of first man- 
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differential diagnosis often is a prob- 
lem. In such cases, CT together with 
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strating a possible disseminated pro- 
cess. 
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In Vivo and In Vitro Models of Demyelinating Diseases 
III. JHM Virus Infection of Rats 


Ole Sorensen, MSc; Dean Perry, DVM, PhD; Samuel Dales, PhD 


è Suckling rats of three inbred and 
three outbred strains were inoculated 
intraperitoneally (IP) or intracerebrally 
(IC) with the JHM strain of mouse hepati- 
tis virus (JHMV) and were monitored for 
evidence of neurologic diseases. Conse- 
quences of varying age at inoculation, 
route of injection, and virus dose were 
ascertained. No disease was evident after 
IP injection but IC inoculation with at least 
10* plaque-forming units at 2 days of age 
resulted in either a rapicly fatal encepha- 
litis or a chronic, progressive, fatal neuro- 
logic disease in most rats, regardless of 
strain. Inoculation at 5 or 10 days of age 
predominantly caused the chronic neuro- 
logic disease, characterized by demyeli- 
nating lesions in the brain, spinal cord, or 
optic nerve, which sometimes were evi- 
dent as late as several months postinocu- 
lation. Demyelination in the optic nerve 
proved to be concurrent with demyelinat- 
ing lesions elsewhere in the CNS. Occa- 
sionally, clinical remissions were ob- 
served in rats in which posterior paralysis 
developed, suggesting that remyelination 
in the rat can occur. Demonstration of 
virus replication, by infectivity, in rats 
exhibiting neurologic disease and in rats 
without clinical symptoms was substan- 
tiated by electron microscopic observa- 
tions of virus development and assembly 
in oligodendroglia of the optic nerve and 
spinal cord. In view of the protracted 
course of the disease in some rats, pres- 
ence of demyelinating lesions confirmed 
by light and electron microscopy, and 
remissions of clinical symptoms, the 
JHMV-infected rat seems to be an appro- 
priate animal model to study virus- 
mediated progressive demyelinating dis- 
ease. 

(Arch Neurol 37:478-484, 1980) 
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A neurotropic strain of mouse hepa- 

titis virus, JHM virus (JHMV) 
has been used as a model for virus- 
associated demyelinating disease. 
First described in mice in 1949, 
lesions were characterized by wide- 
spread destruction of myelin in the 
brain and spinal cord.'? Subsequent 
studies have been concentrated on 
experimental JHMV-induced ence- 
phalomyelitis in the mouse, with 
emphasis on aspects, such as patho- 
genesis of the demyelinating process 
and/or ultrastructural  studies.*”’ 
Studies with mice have suggested that 
the destruction of white matter is not 
immunologically mediated, but rather 
a result of virus-induced degeneration 
of oligodendroglia! cells.** Bailey et 
al' reported inoculating 15 white rats 
of an unspecified strain intracere- 
brally with JHMV and noted that in 
13 of the rats neurologic symptoms 
developed and the rats died, although 
one rat recovered after transient neu- 
rologic symptoms. Demyelinating fo- 
cal lesions were observed primarily in 
the cerebrospinal axis. JHM virus was 
recovered from rats as late as 29 days 
postinfection (PI) on passage into 
mice, implying that replication in the 
CNS of the rat had occurred. 

The studies of Lucas et al** demon- 
strating that JHMV could establish a 
persistent, sometimes latent, infec- 
tion in a rat schwannoma (RN2), and 
other cell lines of rat origin suggested 
that the JHMV-rat system might rep- 
resent a suitable animal model for 
studying a slowly progressing viral 
disease with possible recovery and 
exacerbations. 


MATERIALS AND METHODS 


JHM virus and MHV-3 strain of mouse 
hepatitis virus were propagated on L-2 
murine fibroblast cells as described pre- 
viously. Prior to injections, cell superna- 
tant and debris were passed through a 
30-gauge needle to produce a homogeneous 
suspension. The control inoculum was pre- 
pared by scraping uninfected L-2 cells into 
the supernatant and. processing this sus- 


k 


pension in the same manner as the virus 
inoculum. Plaque assays to measure the 
amount of infectious virus (plaque-forming 
units [pfu]/mL) were carried out or L-2 
cell monolayers as previously described." 

In some experiments, outbred Wistar 
rats were inoculated with -HMV either 
intracerebrally (IC) when 2, 5, 10, 15, or 30 
days of age or intraperitoneally (IP) on the 
day of birth. Other outbred strains, Long- 
Evans rats and Sprague-Dawley rats, were 
inoculated IC at 2 days of age. Inbred 
Wistar-Furth, Fischer 344, and Wistar- 
Lewis rats were inoculated IC or IP with 
JHMV at 2, 5, or 10 days of age. Each rat 
received about 5 x 10* pfu of JHMV IC or 
about 3 x 10° pfu of JHMV with IP injec- 
tion (Tables 1 and 2). 

For comparison, Wistar rats were inocu- 
lated IC with about 1 x 10* pfu of MH V-3 
and Long-Evans rats were :noculated IP 
with about 6 x 10* pfu of MHV-3 at 2 days 
of age. All rats that died or were killed in 
extremis underwent necropsy for histologi- 
cal evaluation. Specimens were fixed in 
Bouin's fixative, embedded in paraffin, 
sectioned at 6 u, and stained with hematox- 
ylin-eosin. Selected sections were stained 
for myelin by the Kluver-Barrera meth- 
od." Samples from representative rats 
were also taken for ultrastructural studies 
and for virological evaluation. 

To determine if JHMV was present in 
rat brains, passage IC into C57B1/6J or 
Swiss mice was chosen as the most sensi- 
tive indieator for the presence of virus. For 
this purpose, the brain was removed asep- 
tically and Dounce homogenized in Eagle's 
minimal essential medium supplemented 
with 10% fetal calf serum (CMEM) tc form 
a 20% w/v suspension. Further dilutions of 
this suspension were made in CMEM and 
each dilution was inoculated IC into several 
suckling mice. The lethal dose for 50% 
survival of the group (LD,,.) titers were 
calculated by the method of Reec and 
Muench."' Central nervous system and liver 
tissues from moribund mice were alsc eval- 
uated histologically for evidence of typical 
JHMV abnormality. Passage of CNS tissue 
from moribund mice onto L-2 cells’ mono- 
layers produced a typical syncytiegenic 
cytopathic ^ effect ^ associated with 
JHMV.** 

Electron microscopic evaluation of brain 
and cervical spinal cord was performed on 
20 JHMV inoculated and four contrel rats 
from eight to 272 days postiroculation (PI) 
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Table 1.—Susceptibility of Various Strains of Rat t» Paralysis and Death 
After JHM Virus Inoculation” 


No. of Rats Paralyzed 
at Death/No. of Deaths, 


Age at 
Ineculation, 
Rat Strain 


Days Postinfection 


Days 8-14 
1/12 





No. of 
No. of Rats 
15-21 £1 Deaths; Inoculated 


0 


*Each rat wes inoculated intracerebrally with 5 x 10* plaque-forming units JHM virus. 


Rats diec cr were killed in extremis. 


Table ?.—Reiationship Between Length of Survival Ater Inoculation and 
Location of CNS Lesions* 


% of Rats WitheLesions 


Rhombencephalon 





“Each ratwas inoculated intracerebrally at 2 days of age with 5 x 0° plaque-forming units JHM 


virus. 
fRats died or were kilied in extremis. 


representirg all outbred strains as well as 
the inbred Wistar-Furth strain. All rats 
were perfused acecrding to the method of 
Schultz and Case. Rats anesthetized by 
pentobarbital scdium (Nembutol) were 
perfused through the left ventricle with 10 
mL of Tyrode's selution plus 1% acacia 
followed by 15 mL ef perfusate containing 
19% glutaraidebyde in the 320-mOsm buf- 
fer (24 mM NaH.PO,, 126 mM Na, HPO, 
and 1% acaeia). The final perfusate con- 
sisted of 20) mL of 3% giutaraldehyde in 
the 320-mOsm buffer. Immediately after 
perfusien, the brain, spinal cord, and optic 
nerve were removed and placed in perfu- 
sate. cut into 1-mm cubes, and fixed an 
additional three hours m the final perfu- 
sate. Optic serves were collected from a 
total of 21 rats. The optie nerve samples 
were obtained from rats 12 to 200 days PI 
or from unmoculated rats of equivalent 
age. Fixation was either dy perfusion or by 
immersion in 3% glutaraldehyde in a 320- 
mOsm buffer. Afier fixation, the speci- 
mens were washed twice in a 320-mOsm 
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buffer and thes were postfixed in 19 
osmium tetroxide in the 320-mOsm buffer, 
washed in the 320-mOsm buffer, dehy- 
drated through a graded alcohol series, and 
embedded in epoxy resin (Epon)." For 
light microscopi» evaluation, l-u sections 
were cut and stained with toluidine blue, 
whereas for elec ron microscopy, compan- 
ion thin sections were cut, stained with 
uranium and leac salts, and then examined 
in an electron mieroscope. 


FESULTS 
Clinical Findings 


Among outbmed Wistar rats inocu- 
lated at 2 days »f age, manifestations 
of neurologic Gsease were observed 
within seven daws PI. The usual char- 
acteristics inclided  incoordination, 
ataxia, tremors, and posterior paresis. 
All deaths in ths strai red dur- 
ing the first 14 days, PI (Tab 
this group, deaths 0 
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Fig 1.—Wistar rat with posterior paralysis 
24 days after inoculation with JHM virus at 
5 days of age. 


three days after onset of clinical 
symptoms. In the same strain inocu- 
lated at 5 days of age, onset of clinical 
symptoms was delayed, being ob- 
served at 15 to 26 days PI (Table 1). In 
this group, posterior paresis or paraly- 
sis occurred without the apparent loss 
of use of the forelimbs (Fig 1) and the 
rats remained alert, continuing to 
gain weight after separation from lit- 
termates at weaning. Oceasional re- 
missions were recorded. 

Other rat strains were examined by 
inoculation IC of JHMV into outbred 
Long-Evans, Sprague-Dawley or 
inbred Fischer 344, Wistar-Lewis, and 
Wistar-Furth rats. In the two outbred 
strains, clinical symptoms and fre- 
quency of mortality were similar to 
those previously described for Wistar 
rats (Table 1). When the disease 
became manifested later than 15 days 
PI, however, only a postericr paralysis 
or paresis was evident and some rats 
eventually recovered coordination of 
their hind limbs. 

When the same quantity of JHMV 
was administered IC at 2 days of age, 
appearance of clinical symptoms in 
Wistar-Lewis and Fischer 344 rats 
occurred later and the mortality was 
less than that found in the other 
strains tested (Table 1). In the Wistar- 
Lewis strain, disease was detectable 
15 to 42 days PI, and in F:scher 344 
rats 12 to 21 days PI; however, no 
remissions were observed and rats of 
both strains died within five days 
after the onset of paralysis. By con- 
trast, the Wistar-Furth strain was 
found to be very susceptible to JHMV 
injected IC. When inoculated at 2 days 
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of age, only two of 30 rats lived 
beyond 12 days PI (Table 1). 

Inoculation of 5-day-old Wistar- 
Lewis and Fischer 344 rats led to the 
appearance of a disease course similar 
to that observed with Wistar rats in- 
oculated at the same age (Table 1). 
Contrary to the pattern observed with 
these three strains, inoculation at 5 
days of age neither reduced nor 
delayed mortality among Wistar- 
Furth rats (Table 1); however, inocula- 
tion at 10 days of age produced a 
disease course similar to that observed 
when the other strains were inocu- 
lated at 5 days of age. 

The latent period between inocula- 
tion IC and evidence of paralysis was 
occasionally prolonged. Remission of 
neurologic symptoms, as judged by 
improved hind-limb coordination, has 
been observed in some rats surviving 
to weaning. These rats survived until 
they were killed 42 to 84 days post- 
remission without evidence of recur- 
ring paralysis. The longest latent peri- 
od observed to date was 99 days PI in 
a rat with posterior paresis. In this 
case, partial recovery in the use of the 
hind limbs occurred within ten days 
and apparently normal coordination 
returned within 40 days. These obser- 
vations show, albeit on a limited scale, 
that latency associated with JHMV 
inoculation which usually is only two 
to three weeks, may be more pro- 
longed and associated with a transito- 
ry neurologic deficit. 


Effects of Varying Virus Dose 
and Route of Injection 


To test whether latency and severi- 
ty of paralysis were related to the 
virus dose, age, or route of injection, 
Wistar rats were inoculated IC or IP 
with JHMV or MHV-3. When inocula- 
tion IC was done in 2-day-old Wistar 
rats with doses of 5 x 10°, 5 x 10°, 
and 5 x 10* pfu of JHMV, only the 
highest concentration induced clinical 
or histopathological symptoms of dis- 


. ease. At the highest virus concentra- 


tions used currently, there was no 
clinical evidence of neurologic disease 
in Wistar rats inoculated IC with 
JHMV at 10 or more days of age 
(Table 1). No hepatic or neurologic 
disease developed in Wistar rats inoc- 
ulated IP on the day of birth and in 
Wistar-Furth rats inoculated IP at 2 
days of age as judged by clinical and 
histological examination. Using about 
4 x 10° pfu of MH V-3 for inoculation 
IC of 2-day-old Wistar or 6 x 10* pfu 
for injection IP of 2-day-old Long- 
Evans rats also failed to produce ei- 
ther visceral or neurologic disease. 
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Histopathology 


In general, the distribution of histo- 
logical lesions observed in the CNS of 
JHMV-infected rats changed as the 
latency period increased (Table 2), and 
the proportion of :hese displaying 
gray or white matter lesions also 
changed (Fig 2). The distribution of 
lesions did not differ between strains 
when rats inoculated at the same age 
were grouped with regard to time PI 
at death. Rats dying during the first 
week PI had foci in both gray and 
white matter of the cerebrum, with 
lesions of the gray matter predomi- 
nating. In the rhombencephalon, there 
was destruction of both gray and 
white matter, whereas the majority of 
cerebral lesions involved primarily the 
gray matter. The frst lesions in the 
spinal cord were noted during the 
second week PI and the majority of 
these foci involved only white matter. 
Rats dying during the third week PI 
displayed a high proportion of lesions 
in the white matter of the rhomben- 
cephalon. Change in the pathologic 
findings of the disease with a shift to 
demyelination was most apparent in 
rats that died 22 days PI or later (Fig 
2 and Table 2). 

Rats that died or were killed in 
extremis within 14 days PI usually 
displayed necrotizing meningoen- 
cephalitis with destruction of both 
gray and white matter, proliferation 
of endothelial cells, striking nuclear 
pyknosis and karyorrhexis, and minor 
infiltration of polymorphonuclear and 
mononuclear cells into the parenchy- 
ma of the CNS. Lesions were fre- 
quently concentrated in the cerebral 
cortex and hippocampal gyrus. 

Specific involvement of the white 
matter was more evident in rats killed 
eight days PI or later. Some gray 
matter destruction was also evident in 
rats dying eight to 21 days PI (Fig 2). 
In the CNS of rats in which clinical 
symptoms developed 15 or more days 
PI, white matter lesions were more 
common and more extensive than 
those in the gray matter. Pathologic 
changes in the white matter involved 
various areas of the cerebrospinal axis 
but were most prominent in the pons, 
cerebellar folia, myelencephalon, spi- 
nal cord, and optic nerve. Characteris- 
tically, there was vacuolation of white 
matter coupled with disruption of 
normal architecture, absence or scarci- 
ty of myelin (Fig 3), and minimal 
perivascular cuffing with mononu- 
clear cells. Frequently, macrophages 
with numerous cytoplasmic vacuoles 
were evident in areas of myelinoclasis 
(Fig 4 and 5), implying that break- 


Involvement of Gray or White Matter in CNS Lesions, % 


1-7 8-14 


15-21 221 
Time, Days Postinfection 


Fig 2.—Cumulative data on frequency and 
distribution of white and gray matter 
lesions in CNS of all rats that died or were 
killed in extremis after intracerebral inocu- 
lation of JHM virus at 2 days of age (A, 
cerebrum; B, rhombencephalon; C, spinal 
cord; closed circles, gray matter; and open 
circles, white matter). 


down of myelin was followed by phag- 
ocytosis of this material (Fig 5). Mul- 
tinucleated cells, interpreted to be 
gemistocytic astrocytes, were occa- 
sionally observed (Fig 3) in demyeli- 
nated areas of spinal cord. 

Lesions in the CNS were not found 
in Wistar or Wistar-Furth rats inocu- 
lated IP with JHMV or in Winstar 
rats inoculated IC at 10, 15, or 30 days 
of age. Likewise, intracerebral or 
intraperitoneal inoculation of MH V-3 
failed to produce lesions of the CNS or 
liver. Neither clinical symptoms nor 
lesions were observed in uninoculated 
littermates caged with inoculated 
rats. 
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Fig 3—Lonc'ucinal section of white matter of cervical 
sping! cerc tom paralyzed Wistar rat killed at 22 days of 
age, 17 day: postinfection. Note extensive disruption of 
mye in and presence of multinucleated giant cells (arrows) 
Coluidine H=, crigina magnification x 480). 


Fag £—Selec=d area from transverse sec- 
tion o! white matter in spinal cord. Rat was 
inocalated at 2 days of age and killed nine 
days later, e^»oerdy after appearance of 
neuroiogic symptoms. Within neuropil are 
macraphages in which numerous myelin- 
lise figues (mw) are evident within 
vacuoies. Bar represents 2.0 u. 
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Fig 4.—Longitudinal section through spinal cord of a 29-day-old Wistar 
rat, 24 days postinfection. Several demyelinated axons (arrows) and pair 
of myelinated axons (arrowheads) are apparent among numerous 
macrophages (toluidine blue, original magnification x 440). 
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Fig 6.—Selected area from transverse sec- 
tion of spinal cord from ra: inoculated at 5 
days of age and killed 25 cays later, seven 
days after neurologic symotoms were evi- 
dent. Note demyelinated exon (upper 
right), several thinly myelinated axons, and 
macrophage (Mc). Bar represents 1.0 y. 
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Fig 7 —Oligodendrocyte from optic nerve of 14-day- 
old Wistar-Furth rat, inoculated with JHM virus at 2 
days of age. Top, Overview of cell showing wide 
distribution of core components (C), budding virions 
(arrow), and some complete virus particles (v) in 
otherwise normal-appearing cell. Bar represents 1 u. 
Center left, Typical budding associated with corona- 
virus is apparent at higher magnification. Bar repre- 
sents 0.1 yu. Center right, Individual JHM virus particles 
presentin cytoplasmic vacuoles. Bar represents 0.1 u. 
Bottom, Individual JHM virus particles present in 
cytoplasmic vacuoles. Bar represents 0.5 y. 
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Foci of demyelination were readily 
evident in the CNS of rats that exhib- 
ited paralytic symptoms prior to 
necropsy. Demarcation between zones 
of demyelination and the adjacent his- 
tologically normal regions, including 
areas of the gray matter was fre- 
quently abrupt and clearly defined. 
Electron microscopic examination 
confirmed the presence of large num- 
bers of macrophages often located in 
the vicinity of axons devoid of myelin 
(Fig 5). These macrophages were 
usually replete with cytoplasmic vac- 
uoles containing myelin-like material 
(Fig 5). By contrast, in a rat that had 
undergone remission from posterior 
paralysis a short time before being 
killed, there were areas of demyelina- 
tion in which macrophages were fewer 
in number and positioned between 
thinly myelinated axons and cytoplas- 
mic processes (Fig 6). 

Optic neuritis was prominent in 
seven of 15 inoculated rats that died or 
were killed 12 to 25 days PI. Whenever 
optie nerve involvement was found in 
a particular rat, there were concurrent 
lesions in the brain and spinal cord. In 
optie nerves from rats examined as 
early as 12 days PI, the lesions were 
characterized by fragmentation of 
myelin sheaths, disruption of the 
normal architecture, and noticeable 
infiltration by mononuclear cells. In 
material taken 21 to 25 days PI, areas 
of demyelination in optic nerves 
resembled closely demyelinating le- 
sions observed elsewhere in the cere- 
brospinal axis, including thinning, 
fragmentation, and dispersal of the 
myelin covering around individual 
axons, and infiltration by phagocytic 
cells. 


Evidence of JHMV Replication in CNS 


To assay for the presence of infec- 
tious virus, inoculation IC of brain 
homogenates from JHMV-infeeted 
Sprague-Dawley rats was made into 
suckling mice. Inoculated mice that 
died displayed typical JHMV histo- 
pathologic findings. The data ob- 
tained demonstrated the presence of 
infectious virus in rats during the 
first 20 days PI. All rats with clinical 
symptoms, and some without, that 
were tested proved to be positive for 
JHMV. After injection IC of 3 x 10? 
LD,, JHMV/rat, rats without symp- 
toms killed five or ten days PI yielded 
about 3 x 10* LD.. JHMV/g of brain 
in those rats where virus was 
detected. The JHMV was also de- 
tected in rats displaying typical symp- 
toms 15 and 20 days PI. 

Systematic electron microscopie ex- 
amination of lesions of the optic 
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nerve, spinal cord, rhombeneephalon, 
or cerebrum, where extensive demye- 
lination anc tissue damage occurred 
(Fig 5 and 5), failed to provide evi- 
dence for the presence of coronavirus. 
Instances where intracellular viral 
replication was observed were found 
infrequeatly and only after extensive 
searching. The coronavirus particles 
were confined to oligodendrocytes of 
rats killed 12 to 24 days PI (Fig 7 and 
8). Complete JHMV particles, few in 
number and with a typical morpholo- 
gv, consisting ef an electron-lucent 
center surrounded by an electron- 
dense core and enclosed by an enve- 
lope, were cbserved in cytoplasmic 
vacuoles (Fig T). Particles budding 
into vacueles were alse noted occasion- 
ally (Fig 7, center left). More often, 
partides identical to the internal core 
component, were evident in large 
cytoplasmic aggregates within oligo- 
dendroeytes of the optic nerve and 
spinal cord (Fig 7 and 8). Powell and 
Lampert^ have reported similar accu- 
mulations of virus cores in oligoden- 
droeytes of mice, whereas David-Fer- 
reira and Manaker'* observed similar 
structures late in the infectious cycle 
of MHV-A59 m cultured murine cells 
of hepatic origin. 
COMMENT 


Althougk MHV-3 and JHMV are 
both virulent for mice, JHMV but not 
MHV-3 caused lesions in the CNS of 
rats and then only if injected IC at 
relatively Wigh doses. The prominent 
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acute necrofizing encephalitis seen 
here and reported by Nagashima et 
al®"® in rats that died within a few 
days of JHMV inoculation is very 
similar to tha: described in mice dying 
shortly after inoculation IC with the 
same agent.^ Nagashima et al" 
were able to produce neurologic dis- 
ease after ineculation IC of weaning 
CHBB/THOM rats, whereas Wistar 
rats inoculated IC at 15 or 30 days of 
age in this study failed to display 
clinical or hstological evidence of 
infection. The-development of chronic 
paralysis with hydrocephalus six to 
eight months PI were also reported by 
Nagashima et al. The longest latent 
period observed in this study was 99 
days PI and no hydrocephalus was 
noted in rats beld to 275 days PI. 
Acute menimgoencephalitis devel- 
ops most freeuently when Wistar- 
Furth rats are inoculated at 2 days of 
age, and only in this strain did the 
disease follow a similar course after 
inoculation IC at 5 days o? age with 
the viral inocvda used in this study. 
The acute meaingoencephalitis that 
occurs after ras are injected IC with 
5 x 10* pfu JEMV at 2 days of age 
may be related -o both age and genet- 
ic makeup. No clinically or histologi- 
cally apparent disease occurred in 
Wistar rats inoeulated at 10, 15, or 30 
days of age when inoculated with 
about 5 x 10* pu JHMV. Preliminary 
indications, however, suggest that 
Wistar-Furth rets inoculated IC at 10 
days of age wi-h more than 5 x 10' 


pfu respond in a maaner similar 
other strains after inoculation I 
days of age. 

Focal white metter lesior 
described in JHMV inoculated 
and rats,^'* were prominent | 
rats examined duriag this stu 
finding in the present study th: 
receive further attention from 
the development of focal dem) 
tion in the rat optic nerve. 

In view of the tropism of JHM 
oligodendrocytes threughout th« 
the observed demyelination i 
optic nerve might have been | 
pated. The extent of the | 
observed might reflect the nat 
CNS myelination where segme 
many axons may be myelinate 
single oligodendrocyte. Thus, 
rus-induced killing or dysfunct 
only a few oligodendrocy:es in a 
region of the CNS coald cause 
sive demyelination cf the ty] 
served in our studies. The optic 
lesions, when identified, occurre 
in those rats that also had . 
elsewhere in the CNS. Conv 
lesions were not observec in th 
brospinal axis of rats with 
nerves devoid of lesioas. In th 
text, it is intriguing -o note t 
man, optie neuritis is frequentl 
ciated with multiple sclerosis,'* 
has been suggested thet optic n 
may be a manifestation of th: 
disease. It is noteworthy tha 
rats, which did not die by the t 
weaning of acute encephalitic í 
manifested delayed paralytic 
toms. In the latter group, discre 
of demyelination were present 
CNS. Since some of these pai 
rats survived with remission of 
logie signs, and were also de 
lesions on histological and e 
microscopie examination, it is [ 
that demyelination ater p: 
may occur. Generally, demyel 
foci were absent from rats \ 
clinieal signs of neurologic dise 
date, exacerbations have no 
encountered. 

Electron microscopic evide 
virus replication has been fo 
oligodendrocytes of the optic 
of rats 12 to 15 days of PI anc 
spinal cord at 24 days PL The | 
ance of assembling or mature 
is indistinguishable frcm th 
viously described in rodents 2 
tured cells." The process is 
terized by virus budding nto c; 
mic vacuoles and the aecumul: 
intracytoplasmic nucleocapsid 
al. Evidence for virus replicat 
comes from our recovery of in 
JHMV from the CNS of the r 
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is in agreement with Bailey et al' who 
were able to demonstrate infectious 
JHMV in rats 29 days PI and Naga- 
shima et al'® who reported the pres- 
ence of the agent in paralyzed rats up 
to 45 days PI. The lability of JHMV? 
makes it unlikely that any of the virus 
recovered during these periods from 
the CNS, represent residual inoculum. 
Sometimes JHMV was isolated from 
brains of rats with no obvious neuro- 
logic disease when killed at five and 
ten days PI, suggesting that either 
replication is slow or need not invaria- 
bly cause overt disease. 

Although the sites at which histo- 
logical lesions were observed in the 
cerebrospinal axis among the six 
strains of rats examined were quite 
similar, important differences were 
noted in the clinical course of the 
disease, as evident in the unusual sen- 
sitivity of the Wistar-Furth strain in 
getting acute meningoencephalitis 
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whether inoculated at 2 or 5 days of 
age. By comparison, in other strains 
tested, inoculation at 2 days of age 
produced acute meningoencephalitis 
such as observed in Wistar-Furth rats 
but injection at 5 days of age resulted 
in a slowly progressive and not always 
fatal paralytic syndrome at the viral 
concentrations used. A neurologic dis- 
ease similar to that displayed by Wis- 
tar, Fischer 344, and Wistar-Lewis 
rats injected at 5 days of age devel- 
oped in Wistar-Furth rats inoculated 
IC at 10 days of age. No neurologic 
disease developed in Wistar rats inoc- 
ulated IC at 10 days of age. The basis 
for such age and genetic differences 
remains to be elueidated. Similarly, 
absolute differences in susceptibility 
to MHV-3 among genetieally uniform 
strains of mice have been noted?" and 
seems to be related to both the cell- 
mediated immune response? and the 
ability of MHV-3 to replicate in vitro 
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in macrophages.” 

Applicability of the rat model Zor 
investigating virus-induced progres- 
sive demyelinating diseases possesses 
certain attractive features that de- 
serve further attention. Of particular 
interest is, first, the delaved onset of 
neurologie disease with apparent re- 
mission after prolonged paralysis; sec- 
ond, the progressive changes in the 
location and frequency of demyelinat- 
ing foci in relation to increased length 
of the latent period; and third, the 
appearance of demyelinating lesions 
in the optic nerve. 
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CNS Embolism due to Atrial Myxoma 


Clinical Features and Diagnosis 


Burton A. Sandok, MD; Irene von Estorff; Emilio R. Giuliani, MD 


* The weorcs of W patients with path- 
Glegically verified arial myxoma identi- 
fied during the period 1957 to 1977 were 
Studied. The patiente ranged in age from 
17 to 77 years; women predominated by a 
ratio ef 31. Thirty-five patients had left 
atrial myzoma. three patients had right 
atrial myxoma, one patient had bilateral 
myxomas. amc one oetient had a right 
atrial myxema and subsequent removal of 
a left atria) myxoma. 72- of the 37 patients 
(27%) with left atrial myxoma had at least 
one neurclapic event suggesting ische- 
mia secondary to embolization. Transient 
or permanent ischemic events were noted 
in the cerebral hemispheres, brainstem, 
cesebellum, retina, and spinal cord. 
Althouch some patien-s were seen at the 
initial evaluation with crimarily neurologic 
events, cardiac and constitutional symp- 
toms dominated the clinical picture. 
Echocardicg:asny and sector scanning 
provide a practical mehed for early clini- 
cal diagnosis. 

(Arch Nears! 37:485-488, 1980) 


[t atria myxoma has been recog- 

nized as a rare but identifiable 
cause ef zerebral mfarction.’-* Al- 
though the majority of patients will 
have prominent symptoms of cardiac 
obstructior. «enstitutional involve- 
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ment, and s*stemic embolization,’ a 
number will be seen initially with 
primarily .eurologic manifesta- 
tions.^^ The ase of echocardiography’ 
and real-time two-dimensional ultra- 
sonic cardiac imaging (sector scan- 
ning) of the heart has altered the 
diagnostic aporoach to these patients. 
In view of the contribution of these 
recent techrologic advances, we 
thought it werthwhile to review our 
experience wth atrial myxomas and 
to outline car current diagnostic 
approach to třese problems. 


PATIENTS AND METHODS 


Using the Mzyo Clinie record retrieval 
system, we iden ified all patients who were 
seen between the years 1957 and 1977 with 
a pathologic diagnosis of atrial myxoma, 
established at ths institution—a total of 40 
patients. These patients constituted the 
study group, and each chart was re- 
viewed. 


RESULTS 


Histologic confirmation of the diag- 
nosis of atrial myxoma was obtained 
at the time of surgery in 35 patients 
and at postmertem examination in 
five cases. Lef= atrial myxoma was 
present in 35 petients and right atrial 
myxoma in three. Bilateral myxomas 
were present in one patient, and 
another had had a right atrial tumor 
removed and several years later 
underwent a second operation for 
removal of a left atrial myxoma. 

Atrial myxonsas may occur at any 
age but are rare in infancy and most 
often develop in the fourth to seventh 
decades of life." In our series the age 
of the patients et the time of diagno- 
sis ranged from 17 to 77 years, the 


average age being 47.4 years. Twenty- 
nine of our patients were women and 
11 men; this is a ratio of 3:1, which is 
similar to that reported by others." 


Cardiac Symptoms 


Cardiac symptoms generally domi- 


nate the clinical picture? Murmurs 


caused by tumor interference with 
valve function were noted in 36 of our 
patients. When the tumor occurs in 
the left atrium, the murmurs may be 
diastolic and suggest mitral stenosis, 
or systolic and suggest mitral insuffi- 
ciency, or they may have features of 
both. Variability of hezrt sounds and 
changes in the character of the mur- 
mur with alteration in position have 
been reported* and were noted in four 
of our patients. Varying degrees of 
obstructive symptoms, including 
dyspnea, shortness of breath, and the 
development of congest ve heart fail- 
ure refractory to conventional thera- 
py, are present in most vatients,’? and 
these symptoms were noted in 31 
patients in this study. Cardiac rhythm 
is usually normal. Transient cardiac 
dysrhythmias associated with change 
in position have been reported but 
were not documented n our study 
group. Atrial fibrillation is usually not 
present, because left atrial enlarge- 
ment does not occur te the degree 
found in rheumatic heart disease’; it 
was noted in only two of our 
patients. 

When the tumor occurs in the right 
atrium, the clinical findirgs are those 
of interference with trizuspid valve 
function and are manifested as mur- 
murs of tricuspid obstruction and re- 
gurgitation. At times the tumor is on 


CNS Embolism and Atrial Myxoma—Sandck et al 485 


a 
3 
à 
j 


i 
Ü 
E. 
1 


JA. vr Mah fe ua. 2 “3 


" £s 
* b s N v, 
CA RN m ta oe 


CAS 


4 
i 








ica. v ca ee WA : 


k 
E 


ra PY 


JY 


. v 
+ ce | me | 


nied Fo ko att 


fe ui 
PS a. 


L EET Mr i. MT 
sf Fee oif ete 


We ae” pees 





Table 1.—Major Symptoms and 
Signs of Atrial Myxoma (N = 37) 


No. of 


Symptom or Sign Patients 


Cardiac 
Valvular heart disease 

(murmur) 

Changing cardiac 
murmur with posi- 
tion 

Congestive heart fail- 
ure: dyspnea, short- 
ness of breath (vary- 
ing degrees) 

Syncopal episodes 

Constitutional 

Polymyalgia, arthralgia, 
others 

Fever (recurrent, 

> 101 °F, 38.3 °C) 

Weight loss (> 10 Ib, 

4.5 kg) 

ESR > 45 mm/hr 

Anemia (hemoglobin 
level, < 11.5 g/dL) 

Embolization 

CNS (including retina) 

CNS + systemic 

Systemic 


a long pedicle and produces obstruc- 
tion to the right ventricular outflow 
tract. Occasionally, patients may show 
pulmonary hypertension because of 
“seeding” of the lungs from frag- 
ments of the tumor and thrombi. Most 
patients have symptoms of right- 
sided heart failure. 

Syncopal episodes may occur with 
either right or left atrial myxomas 
and are present in up to 25% of 
patients." Seven of the patients 
included in this study had one or more 
syncopal episodes (Table 1). 


Constitutional Signs and Symptoms 


Constitutional signs and symptoms 
of fever, malaise, anemia, leukocyto- 
sis, increased ESR, weight loss, or 
hypergammaglobulinemia are often 
present" and were noted in varying 
degree in 89% of Goodwin's series. 
Although constitutional symptoms 
were less common in our series (Table 
1), many patients were seen with 
prominent and predominant constitu- 
tional symptoms, and the diagnosis of 
an underlying mesenchymal disorder 
or subaeute bacterial endocarditis was 
entertained in several. The major rea- 
sons for the 30 patients without neu- 
rologic events to seek medical atten- 
tion were as follows: predominantly 
valvular heart disease, with or without 
congestive heart failure (20); predomi- 
nantly constitutional symptoms, with 


or without cardiac symptoms (4); sys- ` 


temic embolization, other than embo- 
lization to the CNS (3); syncope (1); 
cardiac murmur alone (1). One patient 
sought medical care for chronic myelo- 
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genous leukemia; the myxoma was 
asymptomatie and was an incidental 
finding at autopsy. 


Embolization 


Silverman et al reported that 45% 
of patients show evidence of systemic 
embolization, and of these approxi- 
mately half have cerebral or retinal 
involvement. In our series of 37 
patients with left atrial myxoma, 13, 
or 35%, had evidence of systemic 
embolization. Embolization to the 
CNS alone (including the retina) was 
seen in six patients. Three patients 
had embolization to peripheral struc- 
tures and four additional patients had 
both CNS and peripheral emboli (Ta- 
ble 1). The diagnosis of cardiac myxo- 
ma may be suggested by identifica- 
tion of myxomatous material on 
examination of the peripheral emboli. 
This was done in two of our cases (one 
from the left brachial artery, the other 
from the right femoral artery). 


Neurologic Events 


Embolization from the left atrial 
myxoma to the cerebral hemispheres, 
brainstem,' cerebellum,^ retina," 
and spinal cord"^* have been re- 
ported; it may take the form of tran- 
sient ischemic attacks*’ or infarction. 
Instances of each of the above were 
noted in our series (Table 2). Ten of 37 
patients (27%) with left atrial myxo- 
ma had symptoms referable to the 
CNS. In many instances the neuro- 
logie events antedated the appearance 
of other manifestations of atrial myx- 
oma (Table 2). 

The emboli may take the form of 
thrombus or tumor fragments, the 
latter type possibly retaining some 
degree of neoplastic capability. There 
are now several reports of emboli to 
the brain causing subsequent aneu- 
rysm and tumor formation.'?'^" Not- 
ing these findings, Tipton et al" dis- 
cussed the advisability of performing 
intracranial surgery to remove these 
emboli in order to prevent such com- 
plications. Although the histology of 
the embolus in our patients is not 
known, a follow-up study of 14 to 130 
months in the patients who had CNS 
embolization showed no evidence of 
subsequent CNS symptoms. It would 
thus appear that secondary neurologie 
symptoms are a rare complication of 
embolization from left atrial myxo- 
ma. 

The occurrence of transient is- 
chemic attacks or cerebral, retinal, or 
spinal eord infarction in association 
with the cardiac or constitutional 
symptoms just described or in associa- 
tion with systemic embolization 


should raise the question of a left 
atrial myxoma. However, it is clear 
from several reports** and from our 
own series that cerebral embolization 
from a myxoma car occur in the 
absence of any of these symptoms. 
The major early symptoms in the ten 
patients with neurological events 
were as follows: predominantly CNS 
embolization (2); constitutional symp- 
toms (3); systemic embolization and 
constitutional symptoms together (1); 
prominent cardiac symptoms (2); and 
prominent cardiac symptoms and sys- 
temic embolization (2). 

The clinical features of cerebral 
infarction secondary to an embolic 
mechanism are not distinctive. Many 
criteria have been suggested," but 
none is universally acceptable. The 
sudden onset of a maximal neurologic 
deficit associated with an alteration in 


consciousness, focal or generalized sei- 


zures, or the finding of a hemorrhagic 
infarct on computerized tomography 
(CT) might raise the suspicion of an 
embolic mechanism. All of our pa- 
tients experienced the sudden onset of 
their neurologic deficits. Alteration in 
consciousness coincident with the on- 
set of neurologic deficit occurred in 
two patients; none had seizures at this 
stage of their illness. No evidence of 
hemorrhagic infarction was detected. 
(Most patients were seen at some 
point after their infarction, and many 
were seen before the introduction of 
CT scanning.) 

The absence of findings on clinical 
and neurovascular examinations that 
suggest other mechanisms of infarc- 
tion (that is, large-vessel disease, 
hematologic abnormality, arteritis, se- 
vere hypertension, use of birth control 
pills, or others) makes an embolic 
mechanism likely. Review of the pro- 
tocols of our petients (Table 2) 
revealed that except for patient 10, 
who was hypertensive, none of these 
factors was present. Finally, the 
occurrence of multiple ischemic events 
involving more then one arterial sys- 
tem (present in four patients), with or 
without evidence of associated cardiac 
disease, makes a cardiac embolic 
mechanism highly likely. 

One patient without CNS emboliza- 
tion was admitted to our neurologic 
service with a tentative diagnosis of 
polymyositis. The patient was a 44- 
year-old man with a severa)-month 
history of polymyalgia, arthralgia, 
subjective weakness, and fatigue. No 
clinical weakness was demonstrable, 
but the presence of a cardiac murmur 
suggestive of mitral valvular disease 
led to investigation with echocardiog- 
raphy. The study suggested left atrial 
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myxema, and the diagnosis was con- 
firmed a: surgery. 


Diagnosis 


Atmal tumors are rare. In view of 
the excellent surgical results that can 
now de obtained, it is imperative 
that they be identified and removed 
before major neurologic and cardio- 
vaseuar sequelae appear. Prior to the 
availaoili-; of echocardiography,’ clin- 
ical ieent-tication of atrial myxoma 
was made with great difficulty^* and 
depended cn a high degree of suspi- 
cion wien »a.ients were found to have 
unusual cardiac or systemic symp- 
toms. n mire instances, the diagnosis 
was abled sydemonstration of calcifi- 
cation of the ‘umor on chest roentgen- 
ograpFy =nc fluoroscopy." Further 
suppomt for the diagnosis was ob- 





Paienty 
Age, yr/Sex 


Time Before 
Diagnosis, mo 



















level) 


TIA 






10/17*F 


Neurologic Events 





Clinical Diagnosis, Symptoms 


Right cerebral TIA 

+48 Right cerebral TIA 

+36 Vertigo alone for 2 days 

+24 Left lateral medullary infarction 
18 Right retinal infarction 


Vertebrobasilar system infarc- 
tion (diplopia, vertigo, left par- 
esis/sensory loss) for 4 Gays 10 


30 min 
No neurologic symptoms re- 
corded; focal infarcts of cere- 
bellum and occipital lobe 

found at autopsy 
Vertebrobasilar system infarc- 
tion (left 3rd nerve paresis bi- 
lateral homonymous hemiano- 


pia) 
1 Spinal cord infarction (left spi- 14 
nothalamic tract deficit, T-5 10 







Left cerebral TIA; right cerebral 








Left cerebral infarction 


Left retinal and left cerebral im- 
farction 


Right cerebral TIA 


Ataxia; right cerebellar infarction 
(autopsy) 





tained by phono-apex cardiography.* 
But if a tamor was suspected, angio- 
cardiography was the technique relied 
on for a cefinitive diagnosis, despite 
occasional false-negative results. Dur- 
ing the period 1957 to 1967, prior to 
the introduction of echocardiography, 
a definitive preoperative diagnosis 
was made in only eight of 19 of our 
patients (2295). Seven of these were 
suspected on the basis of cardiac cath- 
eterization and one from chest roent- 
genography studies. 

Both echocardiography and, more 
recently, two-dimensional, real-time 
ultrasonic cardiac imaging have re- 
placed the previous noninvasive and 
invasive techniques in the diagnosis of 
atrial tumor. Since the introduction of 
echocardiography in 1968, only one of 
our patiencs has been undiagnosed 


Table 2.—Summary of Findings in Patients With Neurologic Events* 


Other Symptoms and Signs 
—— IRR 


Time Before 
Diagnosis, mo 


Unknown 













Unknown 








3/33/F 20 Left cerebral TIA Ele Systolic murmur; possible 8 13.3 
17 Diplopia alone for 2 hr; left arm RHD 
numbness for 1 hr 5 Onset of progressive CHF 
3 Left arm/leg paresis for 3 hr 
1 Right hemiparesis (arm/leg) for 













Unknown 


37 Constitutional symptoms; 
possible SLE 
12 Syncope; embolus to left 


leg 

























Cardiac Findings 
Soft systolic murmur 24 15.0 


Cardiac murmur, valvular 
heart disease 

Embolus to legs 

Onset of progressive CHF 


Systolic murmur; progres- 
sive CHF; constitutional 
symptoms 


Soft diastolic murmur 


Embolus to right foot 
Embolus to left foot; con- 
stitutional symptoms 


Systolic murmur 


Systolic murmur; cardiac 
enlargement 
Progressive CHF 
Soft systolic murmur; pal- 

pitations 
Simultaneous left femoral 
embolus 
+36 Valvular heart disease, sys- 
tolic/diastolic murmur 
Progressive CHF 


Aortic stenosis; mild CHF 
Progressive CHF 





preoperatively—a false-negative rate 
of 7%. With echocardiography, abnor- 
mal echoes from the tumor ean be 
identified in the left atrium during 
ventricular systole. If the tumor is 
mobile, it can be shown to produce 
abnormal echoes filling the mitral 
funnel and at times can be seen 
extending into the left ventricle dur- 
ing diastole. These fmdings can be 
extremely subtle**; however, the addi- 
tion of two-dimensicnal ultrasonic 
imaging has added to our diagnostic 
accuracy. This technique not only 
allows identification of the tumor and 
its mobility, but also provides a much 
better evaluation of the right cardiac 
structures and therefore makes it less 
likely for tumors occurring in both the 
right and the left sides of the heart to 
be missed. In addition, cardiac imag- 






ESR, Hemoglobin 
mm /hr Level, g/dL 














































































“TIA, tramsie-- ischemic attack; CHF, congestive heart failure; RHD, rheumatic heart disease; SLE, systemic lupus erythematosus; ESR, erythrocyte 


sedimentaton rata. 
TAge at time of diagnosis. 
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ing provides for semiquantitation of 
atrioventricular valve dysfunction 
and also qualitative assessment of 
ventricular function. Sector scanning 
is therefore capable of providing valu- 
able information about the mecha- 
nism of infarction in many patients 
with cerebral embolic events. Over the 
past several months, we have regular- 
ly utilized cardiac imaging for this 
_ purpose and have identified one addi- 
tional patient with atrial myxoma, as 
well as patients with cardiomyopathy, 
ventricular aneurysm, intracardiac 
thrombus, silent mitral stenosis, mi- 


tral valve prolapse, and infective 


endocarditis as the presumed cause of 
their cerebral infarction. 


COMMENT 


The clinical picture that emerges in 
patients with CNS infarction due to 
atrial myxoma is neither a distinct nor 
a homogeneous one. The manifesta- 
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tions are protean and may vary from 
CNS dysfunction in :he absence of 
cardiac or systemic symptoms to a 
clinical syndrome of ischemia accom- 
panied by signs of congestive heart 
failure, presumed valvular heart dis- 
ease, or severe constitutional disease. 

Maroon and Campbell’ have sug- 
gested several clinical features: that 
should alert the clinician to the pres- 
ence of a left atrial myxoma in a 
patient with cerebral infarction. 
These include patients with a sus- 
pected cerebral embolus who have (1) 
no evidence of bacterial endocarditis 
and are less than 30 years old, (2) 
normal cardiac rhythm with no pre- 
vious history of heart disease, (3) car- 
diac dysrhythmia or murmur that var- 
ies with time and change in body 
position, (4) constitutional symptoms 
such as an elevated ESR, anemia, or 


. leukocytosis, (5) myxomatous tissue in 


an excised embolus from any vessel or 
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above criteria. Consideration should 
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Aging and Cerebral Vasodilator Responses to Hypercarbia 


Responses in Normal Aging and m Persons With Risk Factors for Stroke 


Masahire Yamamoto, MD; John S. Meyer, MD; Fumihiko Sakai, MD; Fumie Yamaguchi, MD 


* Cerebral vasodilator responses to 
hypercarbia were tested during inhalation 
of 5% CO. in airby rormal volunteers with 
and without risk factors for cerebral ather- 
oscierosis. The results were compared 
with those of patients with hemispheric 
infarction or ischemia or vertebrobasilar 
arterial insufficiency (VBI). Regional cere- 
bral blood flow was measured by the "Xe 
inhalation method before and during 
hypercarbia. Resporsiveness to CO. was 
expressed as the percentage increase of 
gray matter flow per mm Hg of end-tidal 
CO. tension. Cerebral vasodilator respon- 
siveness is mildly impaired by the ather- 
oscle:csis of normal aging, is moderately 
impaired  rormal subjects with risk fac- 
tors for cerebral atherosclerosis, and is 
greatly impaired in patients with sympto- 
matic hemispheric ischemia and VBI. 
Testing regional cerebral blood flow with 
CO. appears to be a useful, harmless 
screening test for cerebral atherosclero- 
sis. 

(Arz^ Neuro! 37:489-496, 1980) 


(arton diexide, the most potent 

cerebral vasodilator agent so far 
discevered, plays a significant role in 
the nermal physiological control of 
regional! cerebral blood flow whereby 
increased metabolic demand results in 
regienally increased CO. production. 
This demand is met by regional 
inerezses of bleod flow. Numerous 
measurements of the vasodilator re- 
sponse of the human cerebral vessels 
to changes im Peco, have been 
reported smce the original reports, in 
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which the invasive nitrous oxide 
method was used, 30 years ago.' While 
it is agreed that cerebral vasodilator 
capacity fc" CO. becomes reduced 
after pathelogical changes in the 
brain (such zs cerebral infarction), the 
influence o normal aging vs en- 
hanced cerebral atherogenesis on ce- 
rebral vasomotor responsiveness has 
been inadequately studied. Some in- 
vestigators weport that cerebral vaso- 
motor responsiveness to CO, is im- 
paired with advancing age. However, 
normal elder-y subjects and those with 
enhanced ataerosclerosis either were 
not properly separated or they were 
considered s7nonymous. Other inves- 
tigators reported that CO. responsive- 
ness was in-act in elderly patients 


with “vascular dementia.” 


Since these early studies, knowl- 
edge has advanced concerning risk 
factors that enhance cerebral athero- 
sclerosis and -he risk of atherothrom- 
botie stroke,* while the development 
of noninvasiv? '?Xe inhalation meth- 
ods for measaring regional cerebral 
blood flow (rCBF) now make it possi- 
ble to study normal volunteers of dif- 
ferent ages with and without risk 
factors for acherothrombotie stroke 
because the method is safe and does 
not cause discomfort. For example, it 
has been repo-ted that there is a pro- 
gressive reduction of gray matter 
flow (Fg) with advancing age in 
normal volunteers and that the reduc- 
tion of Fg is erhanced in the territory 
of both midde cerebral arteries in 
those with risk factors for stroke, such 
as hypertension, diabetes mellitus, 
and/or hyperlzpidemia.*^ It has also 
been reported that with increasing 
age, there is a progressive reduction 
of the cerebral vasoconstrictive re- 
sponse to hy»ocapnia induced by 
hyperventilaticn.* 

The purpose »f the present commu- 
nieation is to report rCBF measure- 


ments made by the '*Xe inhalation 
method before and during the induc- 
tion of hypercarbia by inhalation of 
5% CO, in air in normal volunteers of 
different ages with or without risk 
factors for atherothrombotic stroke. 
Those results were then compared 
with similar measurements in pa- 
tients with chronic hemispherie in- 
farction or ischemia (chronic CVD) or 
with vertebrobasilar arterial insuffi- 
ciency (VBI). By these means, it was 
possible to analyze the separate 
influences of normal aging, of en- 
hanced atherogenesis in otherwise 
normal volunteers, of transient cere- 
bral ischemic attacks, and of chronic 
stroke on cerebral vasodilator re- 
sponses to hypercarbia. 


SUBJECTS AND METHODS 


As given in Table 1, rCBF measurements 
were made before and during the induction 
of hypercarbia by 5% CO. inhalation in 24 
normal, healthy volunteers, ten normal 
volunteers with risk factors (hypertension, 
diabetes, arteriosclerotic heart disease, 
and/or hyperlipidemia), 20 patients with 
VBI, and 11 patients with remote or 
chronic CVD. 

All volunteers and patients were inter- 
viewed and examined carefully for histo- 
ries of cerebrovascular or cardiovascular 
disorders and/or risk factors, including 
arteriosclerotie heart disease (as shown by 
history, treatment, or ECG), hypertension 
considered present for one or more years 
(as shown by repeated blood pressures con- 
sistently above 150/100 mm Hg or by treat- 
ment for hypertension), diabetes mellitus 
(as shown by hyperglycemia that was 
treated by diet or hypoglycemic agents for 
a year or more), and hyperlipidemia (as 
shown by elevated cholesterol or triglycer- 
ide levels that were presert for a year or 
more). Any of these factors in combination 
have been reported to aceelerate or 
enhance cerebral atherosclerosis.** 

The 24 normal, healthy volunteers 
ranged in age from 24 to 82 years 
(mean + SD, 53 + 18 years). There were 
15 men and nine women. After the inter- 
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Table 1.—Data for Volunteers and Patients 


Volunteers 


Normal, 
Healthy 
No. of cases 24 
Age, mean + SD, yr 53 + 18.0 
Steady-state variables 
Fg, mL/100 g of 


Brain/min 75.9 + 16.5 


MABP, mm Hg 
Peco., mm Hg 37.7 + 8.7 38.1 


Hypercarbia variables 
Fg, mL/100 g of 
Brain/min 95.7 + 19.3 89.9 


MABP, mm Hg 97.0 + 10.2 103.0 
45.2 + 9.1 46.0 


Peco,, mm Hg 
9.8 + 7.3 
7.5 + 2.0 


With Risk 
Factors 


10 11 
62 + 11.0 





Patients 


With Hemi- 
spheric 
Ischemia and 
Infarction; 


With Verte- 
brobasilar 
Insufficiency 


62 + 10.0 


72.3 + 9.3 71.1 + 9.3 
87.1 + 8.7 87.8 


ETE . 83.2 + 26.4 
+ 1.3 > 36.1 + 5.4 


I+ 


12.2 82.8 
7.0 105.2 
1.4 445 


I+ 


12.4 
20.3 
5.3 


I+ | I+ | i+ | i+ 


+ Pit | it | + 


*Fg indicates hemispheric flow; MABP, mean arterial blood pressure; Peco., end-tidal pressure for 
carbon dioxide; AMABP, change in MABP by 5% CO, inhalation; APeco., chance in Peco, by 596 CO, 


inhalation. 


TIndicates that patients had the disease for 1.5 months to eight years. 
indicates that the difference is significant compared with normal, healthy volunteers (P — .01). 


Table 2.—Distribution of Risk Factors Among Normal Volunteers and Patients 


Hyper- 
tension, 

No. of 
Subjects * 








Normal 
volunteers with risk fac- 
tors, N — 10 


Patients 
with VBI, N = 20 


with CVD, N = 11 


Subjects 





Arterio- 
sclerotic 
Diabetes Hyper- Heart 
Mellitus, lipidemia, Disease, 
No. of No. of No. of 


Subjects Subjects Subjects 





*VBI indicates vertebrobasilar insufficiency; CVD, remote hemispheric ischemia or infarction. 


view or careful review of their medical 
records, none had a history of transient 
cerebral ischemic attacks, cerebrovascular 
or cardiovascular disease, or any risk fac- 
tors for atherothrombotic stroke. They 
were found to be normal by a complete 
medical and neurological examination that 
was carried out immediately before the 
rCBF measurement. This group was cate- 
gorized as the normal, healthy volunteers. 

There were ten additional normal volun- 
teers, aged 46 to 79 years (mean + SD, 
62 + 10 years), who were found to have one 
or more risk factors but who had no history 
of transient ischemic attacks (TIAs) or 
CVD and who were found normal by exam- 
ination. They were categorized as the 
group of normal volunteers with risk fac- 
tors. 

There were 20 patients with VBI who 
ranged in age from 40 to 88 years 
(mean + SD, 61 + 11 years) They were 
examined by two neurologists, who con- 
curred in the diagnosis, and all were exam- 
ined, (as were the normal volunteers) by 
one of us. The diagnosis of VBI was based 
on a detailed clinical history, neurological 
examination, an EEG, computerized tomo- 
graphic brain scans, and roentgenographic 
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examination of the cervical spine.’ 

To be accepted into the study with a 
diagnosis of VBI, repeated episodes of two 
or more transient clirical symptoms refer- 
able to the vertebrobasilar arterial territo- 
ry such as episodic vertigo (16 patients), 
transient visual disturbance (ten patients), 
transient ataxia (11 patients), tinnitus or 
deafness (four patients), drop attacks 
(eight patients), syncope (one patient), and 
diplopia (two patients) were required.* 
Eight patients had a history of atheroscle- 
rotic heart disease, and three also had a 
history of TIAs within the carotid arterial 
system. 

There were 11 patients with chronic 
hemispherie infarction (N — 8) or ischemia 
with TIAs (N = 3) who were grouped as 
patients with chronic CVD. Their ages 
ranged from 48 to 75 years (mean + SD, 
62 + 10 years). The time interval between 
the hemispheric infarction or ischemia and 
the rCBF measurements was between 1.5 
months and eight years (mean - SD, 
22 + 20 months) Three patients with 
chronic CVD also had a history of myocar- 
dial infarction. None of the patients with 
chronic CVD had complete occlusion of the 
internal carotid artery demonstrated by 





retrograde femoral aortocranial arteriog- 
raphy, which was carried cut in all 
patients. 

The number of volunteers and patients 
in each group, together with their asso- 
ciated risk factors, are given in Table 2 If 
any patients were taking prescribed medi- 
cations (eg, antihypertensive, hypogly- 
cemic, and/or cardiotonic drugs), the rCBF 
measurements were made while they were 
taking their regularly prescribed med ca- 
tions. None were taking carbonic anhy- 
drase inhibitors or indomethacin medica- 
tion, which might reduce cerebral vasomo- 
tor responsiveness to hyperzarbia.’ All 
patients and volunteers had EEG, ECG, 
and blood pressure (BP) monitoring during 
the rCBF tests. All were alert, and the 
possibility of any rCBF changes due to 
sleep, seizures, cardiac dysrhythmia, or dis- 
tinct hypertension may be excluded. 

Informed consent for the rCBF measure- 
ments was obtained in writing from all 
patients and volunteers, and the consent 
form included a description of the proce- 
dure in lay language. The protocol used for 
the selection of patients and the rCBF 
measurements was approved by the insti- 
tutional review boards ef the Baylor Col- 
lege of Medicine and The Methodist Hospi- 
tal, Houston, and the Houston Veterans 
Administration Medical Center. 

Regional CBF was measured by a modi- 
fication of the '?Xe inhalation method 
described by Obrist et al.** In brief, Xe 
gas mixed with room air (5 to 7 mCi/L) was 
inhaled for one minute through a elose- 
fitting face mask. The clearance of “Xe, 
which was recorded from 16 probes from 
the head, plus the end-tidal air were 
recorded for ten minutes by £ minicomput- 
er. Sixteen collimated scintillation detec- 
tors 12 mm in diameter were mounted in a 
radial array over both hemispheres and the 
brain-stem-cerebellar regions by means of 
a lead-shielded helmet. Each probe main- 
tained firm pressure on the scalp perpen- 
dicular to the underlying skull. Hemispher- 
ic probes were fitted with 25-mm long 
collimators, and  brain-stem-cercbellar 
probes were fitted with 40-mm long colli- 
mators. The output of each detectcr was 
fed into discriminators that aceepted 
pulses between 67.5 and 94.5 keV so that 
gamma activity was recorded. Arterial con- 
centrations of "Xe estimated from end- 
tidal '**Xe activity were used to deconvo- 
lute the head curve by bieompartmental 
analysis. The faster-clearing compartment 
was considered to represent Fg. End-tidal 
partial pressure for carbon dioxide (Peco,) 
and oxygen (Peo.) and counts for Xe 
were recorded from the face mask through- 
out the study together with BP, pulse rate, 
EEG, electro-oculogram, facial eleezronys- 
tagmogram, ECG (lead I), respiratory rate, 
and skin temperature (by means of a poly- 
graph). 

To test the cerebral vasodilator response 
to hypercarbia, serial measurements of 
rCBF were made in the steady state and 
were repeated 30 minutes later while the 
subject breathed 5% CO. in air. Inhalation 
of 5% CO. was started 1.5 minutes prior to 
beginning the second rCBF measurement 
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so that tae elevated level of Peco, was 
maintained constant during CO, testing. 
The BP was fsequently monitored through- 
oat 5 COL in'ala ion. Any patient with an 
increase o^ bleod pressure by 25 mm Hg or 
more during 53 CD. inhalation immediate- 
ly had air substitited, and the data were 
excluded from the study. No cardiac dys- 
rythmias were seen during the rCBF mea- 
surements. 

Regional cereb-al vasodilator respon- 
siveness to hyperczrbia has been expressed 
in the literature im two ways: (1) as the 
absolute change expressed as the change 
(â of Fg per millimeter change in Paco, or 
Peco. (which are a-sumed to be in equilib- 
rium) for each region examined (AFg/ 
AFeco.4, and (29 as the relative regional A 
Fg calculated as a fraction of the steady- 
State mear hemi:pheric Fg value ex- 
pressed as the percentage of AFg. This 
lat:er methed was r»commended by Oleson 
et al” to es-imate a person's CO, respon- 
siveness amd to ccrrect for inadvertent 
changes in Paso, luring serial tests of 
brain function or pFarmacological tests. In 
the physiological rar ge (25 to 60 mm Hg), a 
lmear-velatienskip tætween the increase of 
cerebral bloed flow end APaco, is generally 
assumec. The fermela for calculating the 
pereentzze of retative regional CO, respon- 
siveness is /Fg-ste idy-state mean hemi- 
spheric 7"g/ZPeeo, = 100. This method of 
calcalatien excludes any dependency of the 
response on resting cerebral blood flow 
(CB*) values which nave been shown pre- 
viously te infuenre ( O; responsiveness. In 
general, a low cereb-al metabolic rate for 
oxygen, 2 low resting CBF, or impaired 
braim-stem function aave been reported to 
decrease CO, responsiveness. !°-!2 

In the present study, both methods for 
expressing cerebral vasodilator responsive- 
ness to h-per-arkia were caleulated. They 
were then correlated with advancing age 
among the normal, healthy volunteers and 
among the diffe-ent experimental 
groups. 

The coefficient of variation (ie, the vari- 
ation of 7g values among the 14 hemi- 
sphere probes) was «calculated for each 
subjeet im the stead* state and during 
hypercarba with tke formula, SD(x) 
1/2 x 100. All resulte were analyzed by 
either Students t test or the paired ¢ test 
and were mot considerad significant unless 
the lerel o? corfidence exceeded 95%. 


RESULTS 
Effects of Normal Aging 
on Gray Matter Cerebral Vasodilator 
Responsiveness tb Hypercarbia 


The top gra»h in Fg 1 shows that in 
the presemt series oi normal, healthy 
volunteers as in previous reports, 
there is an mverse correlation be- 
tween the values for nean hemispher- 
ic Fg in the Steady state (prior to 
hyperearbia) snd for advancing age 
(P < .01). The Fg values decrease pro- 
gressively from age 24 through 82 
years. The bettom zraph of Fig 1 
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Fig 1.—Top, Cerrelation between mean steady-state hemispheric flow (Fg) values ai 
advancing age in normal, healthy volunteers (N = 24). Mean Fg in steady state 
progressively reduced with advancing age (P < .01). Bottom, Absolute cerebral vaso 
lation response to hypercarbia is correlated with age in normal, healthy voluntee 
(N = 24). AFg s change in Fg; APeco,, change in end-tidal partial pressure for CC 


shows the abe3lute regional vasodila- 
tor response -or gray matter in the 
same volunteers as in the top graph 
during 5% CO. inhalation. This graph 
also shows a lirear decrease of the CO, 
response with advancing age. This is 
Statistically si*nificant (P — .05) and 
parallels the eecrease in Fg values 
with normal azing shown in the top 
graph. 

The mean insrease of Peco, during 
CO, testing wes 7.5 mm Hg and the 
mean increase în BP was 9.9 mm Hg 
(Table 1), whica was not significantly 
different amon the different groups 
tested. The mean value for absolute 
cerebral vasodilator responsiveness 
for these normal, healthy volunteers 
of all ages was 2.61 + 0.93, which is in 


reasonable agreement with valu 
reported with the use of the invasi 
carotid bolus-injection cechnique.!” 
As shown in Fig 2, when the abs 
lute Fg values for CO. responsivene 
were plotted against the resting mez 
hemispheric Fg values,there was 
statistically significan: correlatio 
(P — .01). This is also aceounted for b 
age changes, as might be expecte 
from Fig 1. The normal vo.unteers t 
the left of the graph were generall 
older and the volunteers tc the righ 
of the graph were generally younger 
As has been shown previously, the tw 
factors responsible for tke decrease ii 
steady-state Fg values daring norma 
advancing age are atraphv of gray 
matter and cerebral atherogenesis, 
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Fig 2.—Correlation between absolute mean hemispheric vasodilation responses to 
hypercarbia and resting hemispheric flow (Fg) values in normal, healthy volunteers 
(N = 24). AFg is change in Fg; APeco,, change in end-tidal partial pressure for CO.. 
Correlation is statistically significant (P < 01). Lower resting cerebral blood flow values 
show smaller vasodilator response to hypercarbia. 
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Fig 3.—Relative cerebral vasomotor response to hypercarbia correlated with age in 
normal, healthy volunteers (N = 24). When CO. responsiveness is expressed as 


| percentage change of mean hemispheric flow (%AFg) per mm Hg divided by change in 


end-tidal partial pressure for CO, (APeco,), decrease of CO, responsiveness with 
advancing age is no longer apparent. 
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which also appear to be responsible for 
the loss of CO, response with advane- 
ing age. 

If relative mean hemispheric cere- 
bral vasodilator responsiveness to hy- 
pocarbia was calculated in the manner 
recommended by Oleson et al? (as 
mean hemispheric percentage A Fg 
per mm Hg of Peco,), this may facili- 
tate correction for Peco, change in 
individual cases, but it obscures the 
decrease of CO, responsiveness with 
advancing age, as shown in Fig 3. 
However, this method of analysis 
shows that there are no significant 
regional differences in cerebral vaso- 
dilator responsiveness to CO, in nor- 
mal, healthy volunteers throughout 
both hemispheres and the brain- 
stem-cerebellar regions (Fig 4). How- 
ever, it was noted that the regions 
with the lowest values in the steady 
state tended to show tne highest rela- 
tive regional CO, responses, and the 
right hemisphere showed slightly 
higher responses than the left. 


Cerebral Vasomotor CO. 
Responsiveness in Volunteers 
With Risk Factors 


Table 1 gives data that show that 
the mean hemispheric flow values in 
the steady state in the group of 
normal volunteers with risk factors 
were slightly reduced compared with 
those of normal, healthy volunteers, 
but the difference did not reach the 
level of significance. However, region- 
al vasodilator responsiveness tc hy- 
percarbia in the territory of both mid- 
dle cerebral arteries was significantly 
reduced (Fig 5). There was a signifi- 
eant reduction of the regional CO, 
vasodilator response in the Sylvian- 
opercular region of the left hemi- 
sphere and in the parietal region of 
the right hemisphere compared with 
age-matched normal, healthy volun- 
teers. This reduction of regional 
vasodilator capacity correlates with 
previously reported regional reduc- 
tions of steady-state Fg values in both 
middle cerebral artery territories in 
patients with risk factors for athero- 
thrombotic stroke. 

The changes of mean arterial BP 
(MABP) and Peco, by 5% CO, inhala- 
tion are given in Table 1. There was no 
significant difference in APeco, and 
AMABP between volunteers wich risk 
factors and normal healthy volun- 
teers. 


Cerebral Vasodilator Response 
in Patients With VBI and Chronic 
Hemispheric Infarction and Ischemia 


Mean hemispheric flow values in 
the steady state in patients with VBI 
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Fig 4.—Relative regional cerebral vasodilation responses to hypercarbia (%AFg/APeco,, where ?6AFg is percent 
chencs in hemisphere flow and APeco, is change n end-tidal partial pressure of CO,) measured in normal, healthy 
vowanteers (N = 24). There are no significant reconal differences in cerebral vasodilation response to CO.. 





Fig 5.—Recional cerebral vasodilation response to hypercarbia (%AFg/APeco,, where %AFg is percent change in 
hemispt-»ric flow and APeco, is change in end-tidal par- al pressure for CO,) in normal volunteers with risk factors compared 
with namai, healthy volunteers. Regional vasodilation response to hypercarbia in Sylvian-opercular recion of left 
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were significantly reduced compared 
with age-matched normal, healthy 
volunteers. The changes in APeco, 

and AMABP induced by 5% CO. inha- 
lation were not significantly different 
among the two groups (Table 1). Mean 
hemispheric vasodilator responsive- 
ness to hypercarbia in patients with 
VBI or chronic cerebral hemispheric 
ischemia or infarction were also sig- 
nificantly reduced compared with nor- 
mal, healthy volunteers (Fig 6). In the 
ten cases with chronic unilateral hem- 
ispheric infarction or ischemia (ex- 
cluding one case with bilateral infare- 
tion), the cerebral vasodilator respon- 
siveness to hypercarbia was reduced 
to a greater extent in the ischemic 


hemisphere (mean Fg + SD, 
1.71 + 1.41) compared with the non- 
symptomatic hemisphere (mean 


Fg + SD, 2.28 + 1.71), although both 
were impaired as compared with 
normal, healthy volunteers. In the sin- 
gle case with bilateral hemispheric 
infarction, the cerebral vasodilator 
response to hypercarbia was greatly 
reduced in both hemispheres. 

The variation coefficient between 
volunteers with or without risk factors 
and patients with VBI or chronic hem- 
ispheric ischemia or infarction is 
shown in Fig 7. There were no signif- 
icant differences between the varia- 
tion coefficients in the steady state or 
the hyperearbie state among normal, 
healthy volunteers and volunteers 
with risk factors. To increase the 
available statistics, the two normal 
groups were combined, as shown in 
Fig 7, under the heading "Normal 
Volunteers With and Without Risk 
Factors.” Note that in the steady state 
in both groups of patients with VBI 
and in patients with hemispheric 
ischemia and infarction, the variation 
coefficient was increased compared 
with the normal volunteers with and 
without risk factors. During inhala- 
tion of 5% CO., the variation coeffi- 
cient was significantly decreased 
among all three groups. However, 
there remained a significantly ele- 
vated coefficient in the hypercarbic 
state among patients with VBI com- 
pared with normal volunteers. Pa- 
tients with hemispheric ischemia had 
a tendency to show a higher coeffi- 
cient of variation, but this did not 
reach the level of significance in the 
small number of cases tested. 


COMMENT 
Methodological Considerations 


Previous studies of the validity of 


quantitative measurements of rCBF 
by the present modification of the 


AnA Arnh Nainrnl—\/al 37 Aua 1980 


i "axe F Ae * 


Normal Healthy Patients With 
6 Volunteers, VBI, 
N=24 N=20 
E 
n 2 Volunteers With Patients With 
8 i Risk Factors, CVD, 
a i N=10 N= 
14 B "3 = 1 I 
zu 4 $ 
ae e 
A rt] 
z ® i e 
Q s: 9 e » 
c 
: 4 
(a5) 
c 3 
N e 
o - e 
" e D] 
< g 
ete 
1 
» 8 
© 
ks s 
0 
-— —— — P<,.001 ——— 
Be 2D AMEN UD OI P<.001 ———— 


Fig 6.—Mean relative reduction of hemispheric response to hypercarbia in volunteers 


with risk factors, patients with vertebrobasil 


ar arterial insufficiency (VBI), and patients 


with hemispheric ischemia or infarction (CVD) compared with normal, healthy volun- 
teers. CO, responsiveness in significantly less in patients with VBI or CVD compared with 
volunteers. %AFg indicates percent change in hemispheric flow and APeco, indicates 


change in end-tidal partial pressure for CO.. 


Xe inhalation method using small 
probes to record gamma counts have 
been reported.^**'-? A number of 
technieal improvements have been 
made. The use of a lead-shielded hel- 
met and the application of firm pres- 
sure to the scalp by the probes gives 
calculated flow grey values that are 
comparable to values reported by the 
carotid injection method.’ Serial 
measurements of Fg values for both 
hemispheres and the brain stem are 
highly reproducible in the steady 
state." 

In the present study, inhalation of 
5% CO. in air was started 1.5 minutes 
prior to the second measurement, and 
levels of Peco, were maintained con- 
stant by capnographic monitoring 
throughout the second test. This was 
sufficient to ensure a new steady 
state of increased CBF during the 
hypercarbic state because changes in 
CBF rapidly reflect step increases of 4 
mm or more in mm Hg of Peco, which 
are virtually complete within 30 s."°" 
The present measurements show a 
linear decrease in absolute cerebral 
vasodilator responsiveness to hyper- 
carbia (AFg/Peco.) with advancing 
age in normal, healthy individuals 
without risk factors. This correlates 
with the reduction of Fg values with 


normal advancing age, which has been 
shown previously to be correlated with 
the loss of neurons in the cortex and 
locus ceruleus of aged brains'*"" as 
well as with the process of cerebral 
atherosclerosis that occurs to a minor 
extent even in normal persons without 
risk factors for enhanced atherogene- 
sis? It is concluded that cerebral 
vasodilator capacitance is reduced 
with advancing age partly because 
there is a loss of elasticity with the 
atherosclerosis of rormal aging and 
partly because there is a neuronal loss 
with consequent decreased cerebral 
metabolism, particularly if there is a 
loss of brain-stem neurons, whica may 
influence CO. responsiveness. 7 


Cerebral Vasomotor CO, 
Responsiveness in Patients With 
Normal Aging and Atherosclercsis 


After Fazekas et al” first reported 
that the cerebral vasodilator response 
to hypercarbia (as measured by 
inereases in blood flow) was reduced 
in elderly patients, the studies of 
Schieve and Wilson? and Novack et 
al?! confirmed that the presence of 
atherosclerosis was associated with 
impaired cerebral vasomotor CO, re- 
sponsiveness. However, in none of 
these reports was information pro- 
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Fig 7.—Chanees in hemispheric coefficient of variation beween regions before and 
during hyperearbia ia normal volunteers with or without risk factors compared with 
patients with ver'ebrobasilar arterial insufficiency (VBI) or hemispheric ischemia or 


infarction (CX). 


vided about quant tative changes in 
Paco., except in the report of Novack 
et al.“ To the cont-ary, Lassen et al? 
concluded that the cerebral vasomotor 
responsiveness 0 OO, as measured by 
cerebral arteriovenous differences 
was normal in patents with organic 
dementia œ the "vascular" type. 
Hachinski et al*reported that relative 
mean hemispheric -CBF per mm Hg 
of Paco. remained anormal in patients 
with mukiimarct dementia, although 
the absolute regional CO, responsive- 
ness was impaired in a spotty manner 
in regiors where small vessels were 
affected by stheroslerosis, as shown 
by angiegraphy. These results are 
more or ess consonant with those of 
the present stucy. 

In the present stidy, the noninva- 
sive measurements of rCBF have 
made possib/? tne testing of CO, re- 
sponsivenessin normal, healthy volun- 
teers of differen’ ages. On the basis of 
careful sereeaing for cerebral symp- 
toms such aeg demertia, TI As, and/or 
risk facters. these volunteers were 
properly -laszified into the categories 
“healthy norma!” and “normal with 
risk factors." These groups of normal 
volunteers were then compared with 
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the groups cf patients who suffered 
from TIAs end remote hemispheric 
infarction. The results, which speak 
for themselves, may be summarized as 
follows: (1) Absolute hemispheric vas- 
odilator respensiveness to hypercarbia 
progressively decreased with advanc- 
ing age in normal, healthy volunteers. 
(2) In normal volunteers without risk 
factors, regicnal cerebral vasodilator 
response to €O, was diffusely equal 
and symmefrical throughout both 
hemispheres znd the brain stem, with 
a mean relatire value of 3.61 + 0.93%. 
(3) In normel volunteers with risk 
factors for atherothrombotic stroke, 
there were regions of decreased 
vasodilator mesponsiveness to CO, 
located in the distribution of both 
middle cerebral arterial territories. 
These regional decreases were not 
seen in normal healthy volunteers. 
The regional reductions of CO, re- 
sponsiveness are attributed to en- 
hanced atheregenesis in the distribu- 
tion of these cerebral vessels.’ (4) 
There was a Giffuse and severe reduc- 
tion of cerebral vasodilator capaci- 
tance to hypercarbia in patients with 
VBI and in pztients with hemispheric 
ischemia or infarction, indicating that 


even in patients with rezional symp- 
tomatology, there is diffuse arterio- 
sclerosis that is maximal in the 
ischemic hemisphere. 

It is now well established from pro- 
spective epidemiologic studies that 
there are risk facters for athero- 
thrombotic stroke, including hyper- 
tension, diabetes me litus, hyperlipi- 
demia, and heart disease. The present 
study shows that the process of athe- 
rogenesis is recogniza»le by the meas- 
urement of rCBF witk the '?Xe inhal- 
ation method in healthy, elderly 
normal persons and taat atherogene- 
sis is enhanced in normal persons with 
risk factors, and is grossly enhanced 
in patients with TIAs anc strokes who 
have such symptoms Thus, normal 
persons who are at r sk from stroke 
may be recognized by screening with 
the use of "Xe inha ation measure- 
ments of rCBF. 

The fact that patients with VBI 
who have recurrent TIAs had a similar 
degree of impaired cerebral vasodila- 
tor capacitance compzred with those 
with hemispheric ischemia and infarc- 
tion is attributed to the fact that they 
all had risk factors for advanced cere- 
bral atherosclerosis. Patients with 
VBI had low hemispheric flow values 
in the steady state tiat were often 
lower than those of petients with 
hemispheric ischemia Finally, pa- 
tients with VBI showed an increased 
variation coefficient for rCBF values 
compatible with patehy reductions 
and bordering increases of flow that 
were compatible with diffuse CVD. In 
six of the patients wth VBI, retro- 
grade femoral arteriozraphy showed 
vessel kinking, plaques, ard tortuosity 
compatible with diffuse arteriosclero- 
sis and similar to that in previously 
reported series.” 

Apart from diffuse atherosclerosis, 
another possibility in patients with 
VBI is that the impairment of CO, 
responsiveness may be due in part to 
ischemic damage to brain-stem cen- 
ters that have beer reported to 
influence the CO, res»onsiveness of 
cerebral vessels." Damage to brain- 
stem centers appears te be less impor- 
tant than diffuse atherosclerosis in 
accounting for the reduced CO, 
response, since there was a significant 
increase of the variaticn coefficient in 
the hypercarbic state im patients with 
VBI compared with normal, healthy 
volunteers. This is tak2n as evidence 
that some cerebral vessels were 
normally responsive, while others 
were not—a situation dest explained 
by patchy ischemia cue to diffuse 
atherosclerosis rather than due to 
damage to brain-stem centers. 
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The present quantitative results in 
carefully selected cases carried out as 
a prospective trial are in agreement 
with the previous reports of Novack et 
al, Gotoh et al, and Iliff et al. Any 
differences with earlier reports? may 
be attributed to differences in the 
selection of “control” or normal 
groups and by advances in technolo- 


Symon et al” reported that chronic 
cerebral infarction caused by surgical 
clipping of the middle cerebral artery 


.in healthy young baboons, which was 


carried out a year or more previously, 
resulted in a highly regional impair- 
ment of CO, responsiveness. Necropsy 
studies showed that the highly local- 
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ized infarcts were replaced by glial 
and fibrous tissue, while the remain- 
ing brain and blood vessels were 
normal. The fact that patients in the 
present studies with localized symp- 
toms showed diffuse impairment of 
CO, vasodilator capacitance strongly 
suggests that diffuse cerebral athero- 
sclerosis plays an important role in 
producing human stroke and that it 
may be detected before symptoms 
appear. This provides the possibility 


. of reversing the atherosclerotic proc- 


ess by dietary and other treatments, 
and any resulting improvement may 
be documented by serial measure- 
ments of rCBF and cerebral vasodila- 
tor capacitance. 
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Progressive Multifocal Leukoencephalopathy 


Immunofluorescent Demonstration of Simian Virus 40 Antigen 
in CSF Celis and Response to Cytarabine Therapy 


A. C. Beadewijn Pezers, MD; Jan Versteeg, MD: Gerard T. 


* We -epoc an instance of progressive 
mu'tifoc3l ieukoencephalopathy in which 
cytarabine administration was successful 
as demonstrated by clinical course and 
follow-up computerized tomography 
Studies. In this cese, simian virus 40 
(SYD) antigen was demonstrated in CSF 
cells by he indirect immunofluorescence 
technique. 

(Asch Neurol 37:497-501, 1980) 


egr=ssive multifocal leukoenceph- 
alopachy (PML) is, as indicated by 
its name, a cliniezlly progressive dis- 
ease of the CNS with multifocal 
demyelimative lesions and relative 
sparing of neurores. Its association 
with diseases in which the immuno- 
logie system is in some way compro- 
mised is evident.'* Although clinical 
and computerized tomographic (CT) 
studies'- may provide strong clues to 
the diarnesis, oniy neuropathologic 
examinztion ef brain tissue (biopsy or 
postmortem) secures the diagnosis. 

The prognesis is poor, with progres- 
sive det-ricrstion and fatal outcome 
witzin three to 20 months.* One 
Spomtaneous remission? and four cases 
wits a f-vorzble response to cytarab- 
ine cherspy^*** or carmustine?? have 
bee" reported. However, treatment in 
other pu I:s52d'*-!* and several unpub- 
lished cases" has failed. 

W> report an instance of PML in 
which ey-zrasine administration was 
successful as demorstrated by clinical 
course amc CT studies. In this case, 
siman vrus 40 (SV40) antigen was 
demonstmated in CSF cells by the indi- 
rect immumnofluorescence (IF) tech- 
nique. 


MATERIALS AND METHODS 


Antiserem to SV40 was prepared by 
immomizirz two rabbits with purified 
SV46 virus particles mixed with Freund's 
complete .djuwant. The rabbits received 
five saeeessive inoculations. Three weeks 
ul Ar Ne ile S OD IU 
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after the lae immunization, the animals 
were bled tc death. The antiserum was 
tested by IF «n SV40-infected cell cultures 
and by immunoprecipitation reactions. In 
both tests, aigh antibody titers were 
achieved; no eross reactions with BK virus 
were observe]. 

The BK vi-us antigen was prepared in 
human diplo# cells; antiserum was pro- 
duced by immunizing rabbits. 

Paired serem samples were examined 
for complement-fixing antibodies against 
mumps, Sendzi, Coxsackie viruses A and B, 
ECHO viruses, herpes simplex virus, 
cytomegalovimus, and varicella-zoster vi- 
rus. 

Hemagglutmation inhibition tests were 
performed for BK virus in serum samples 
and CSF. The SV40 antibodies were stud- 
ied by immurpprecipitation reactions and 
by IF on SV4C-infected tissue culture cells. 
The JC virus was not available for antibody 
studies. 

Preparation of CSF slides for cytologic 
examination, F staining techniques, and 
control methoes have been reported by us 
recently.'*** B-ain tissue was explanted on 
Vero cells. Culmres were observed for cyto- 
pathologie effet during the next two 
months. We dH not perform IF studies on 
brain tissue. 


REPORT OF A CASE 


A 32-year-old man was admitted to the 
Leiden (The N *therlands) University Hos- 
pital with a ome-week history of progres- 
sive staggering, lack of coordination of the 
arms, and diffeulties with dressing (Fig 
1). For the previous ten years, he had been 
treated for Hocgkin's disease with vinblas- 
tine, radiotherzpy (inverted Y), splenecto- 
my, and inte-mittent MOPP regimen 
(methotrexate, vincristine, procarbazine, 
and prednisone. Two weeks before admis- 
sion, additionallocal irradiation of the neck 
was completed. The Hodgkin's disease was 
in stage IIIb. 

On admissioa, this right-handed man 
was alert and well oriented but brady- 
phrenic. His gzit was severely ataxtic. A 
static tremor, dysmetria, and slight 
dysdiadochokinssis, in particular of the 
right arm, were present. His speech was 
unimpaired. Aohasia was absent, but 
dyscaleulia, apraxia for dressing, and 
constructional apraxia were observed. Neu- 
rologic assessment showed otherwise unre- 
markable findirgs. Specifically, papillede- 
ma or other sigrs of intracranial hyperten- 
sion were abser=. No indication of further 
relapse was fouad. 

Routine labcratory investigations of 
blood and urine yielded normal findings. 
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An EEG demonstrated severe diffuse 
ing, without asymmetry. Neither a rh: 
nor reactivity on photic stimulation 
present. The CSF pressure was 120 
H.O and protein content (47 mg/dL) 
glucose level were normal. The CSF 
count revealed a slight pleocytosis 
WECs per cubic millimeter), predomir 
ly lymphocytes. Atypical lymphocytes 
monocytes with metaplastic nuclei 
gested viral causation.“ Tests for fi 
parasites, and acid-fast organisms ' 
negative. A CT scan showed unremark 
findings. 

Two days after admissicn, the pat 
suffered two convulsions, for which he 
treated with clonazepam. Eleven | 
after admission, a neuropsychologic ex: 
nation disclosed severe intellectual dete 
ration (Wechsler's Adult Intelligence S 
[WAIS] IQ of 54; verbal. 66; performa 
60). Severe memory disturbances 
Wechsler's Memory Seale [WMS] a í 
tient of 52) and a deficit in retrieval v 
prominent. No formal language def 
were present, although verbal respoi 
were concrete and stimulus-bound. Or 
tation to time was variable. Fingergn 
was slightly impaired, but constructi 
drawings, and perceptual analysis v 
more severely impaired. Dvyscaleulia : 
present. Right-left oriertation and b 
image were intact. During the tests, 
patient was well motivated, but his conc 
tration was poor. 

His condition progressivelv deteriora 
during the next few weeks. Mental con 
sion, incontinence of urine, and tetrapz 
sis with bilateral Babinski's signs resul 
in complete incapacity. Repeated CT sc; 
and a cerebral angiogram showed nori 
findings, while a technetium Tc99m br 
scan was inconclusive. In spize of the n 
corroborative evidence from auxillary te 
niques, the clinieal picture was so sugg 
tive of PML that another approach to t 
diagnosis was prompted. Two-and-a-h 
weeks after admission, indirect IF of C 
cells with an anti-SV40 serum was positi 
One week later, the fourth CT scan show 
low-density areas with scalloped contour 
the white matter, with sparing of corti 
gray matter peripherally and without m: 
effect (Fig 2). The lesions strongly in 
cated PML.* Subsequently. a right occipi 
brain biopsy was performed. 

In the biopsy specimen, the gray matt 
did not show pathologic changes. The wh: 
matter was severely demyelinated a 
marked activity of macrophages and asti 
cytes of a gemistocytic type was see 
These astrocytes displayed pleomorphis 
and some of them were of a bizarre gia 
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Fig 1.—Flow diagram of patient's illness and laboratory data. IV indicates intravenous; IT, intrathecal; C, after contrast; IF, 
immunoflourescence; PML, progressive multifocal leukoencephalopathy. 


cell type. Nonastrocytic glia cells with 
swollen nuclei containing small inclusion 
bodies were also seen. Around the blood 
vessels and dispersed in the parenchyma, a 
marked chronic inflammatory cell reaction 
was present. Electron microscopy revealed 
that the inclusion bodies were composed of 
accumulations of spherical and elongated 
curved particles with a diameter of 40 nm 
(Fig 3 and 4). These are compatible in size 
and shape with papova-like viral particles. 
A diagnosis of PML was made. In the 
biopsy specimen, characteristics of Hodg- 
kin's disease were absent. 

Intravenous (IV) and intrathecal treat- 
ment with cytarabine was instituted. 
Reduction in total WBC count, platelet 
count, and hematocrit reading required 
blood and platelet infusions. 

Three weeks after eompleting treat- 
ment, the patient's condition started to 
improve. His mental status cleared and 
tetraparesis subsided. He became alert, 
well oriented, and continent. The plantar 
responses were flexor. He was discharged 
three months after treatment. At this 
time, he was able to walk unsupported, 
with only slight ataxia. Follow-up neuro- 
psychologie examinations showed improve- 
ment in orientation, concentration, and 
language ability, but intellectual capacities 
(WAIS IQ, 72; performance, 62; verbal, 85) 
and memory function (WMS quotient, 62) 
were only moderately improved, and con- 
structional apraxia was still present. How- 
ever, there was an obvious improvement in 
his approach to various tasks and he 
seemed to be more aware of his failures in 
some tests. 

Improvement on subsequent CT scans 
was impressive (Fig 2). The most recent 
scan, performed five months after dis- 
charge, showed slight ventricular dilation 
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but no low-density areas, except a small 
lesion in the right oecipitoparietal area, 
attributed to the brain biopsy. 

An EEG obtained eight months after 
completion of therapy showed marked 
improvement. The a rhythm was now pres- 
ent. In the right occipital region, activity in 
A frequencies was observed, attributed to 
the brain biopsy. His Hodgkin’s disease 
remained in remission. 


RESULTS 


Successive results of CSF examina- 
tion are shown in Fig 1. The IF of CSF 
cells with anti-SV40 serum revealed 
bright intranuclear fluorescence in 
mononuclear cells (Fig 5). There was a 
remarkable patchy appearance of the 
nucleus. The CSF cells obtained after 
treatment showed no fluorescence. 

Complement-fixing antibody test- 
ing on paired serum samples showed 
no high or significant titers. Immuno- 
precipitation tests on serum samples 
showed SV40 antibodies of low, not 
significant titers. However, in the IF 
antibody test on SV40-infected Vero 
cells patient's serum in 1:5 and 1:25 
dilutions, serum collected one year 
before onset of neurologic symptoms 
and one week before treatment com- 
menced, showed positive fluorescence. 
Six months after treatment, fluores- 
cence was positive using serum in 1:25 
dilution. 

Hemagglutination inhibition tests 
for BK virus in serum revealed low to 
normal titers; in CSF, a very low titer. 
Viral isolation attempts from brain 
tissue were unsuccessful. 


COMMENT 


More than 100 patients with PML 
have been described. The few cocu- 
mented instances in which attempts 
at treatment have been made are dis- 
cussed. The patient described by 
Buckman and Wiltshaw** has not deen 
considered because of  insuffieient 
diagnostic evidence. There are three 
reports of long-term  surviva. of 
patients with  cytarabine-treated 
PML.'^^? The case reported by Rock- 
well et al? is of interest since the 
immunoresponses were intact. Treat- 
ment with cytarabine resulted in mod- 
est but substained improvement The 
patient described by Conomy et als 
showed an impressive improvement in 
the first 24 hours of therapy followed 
by a relapse and rapid deterioration 
within five days. In the case of Mosher 
et al,'? neurologic symptoms decreased 
within four days of an IV dose of 
carmustine instituted for Hodgkin’s 
disease. The brain scans showed 
abnormal findings before treatment, 
but in time reverted to normal. Two 
months later, the patient died of lung 
complications. In the case of Van 
Horn et al, the administration of 
transfer factor enhanced cel-me- 
diated immunity, but the neurologic 
symptoms did not improve. The other 
reports indicated either no effect or 
possibly even acceleration of the dis- 
ease process. In several unpub ished 
cases, a similarly poor outcome fol- 
lowed treatment with cytarabine.” 
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Therapy in the present case re- 
suited in significant dinical improve- 
ment, althoush moce-ate intellectual 
and neurepsychelogic disabilities re- 
mained. In contrast to the favorable 
response to-eytarabine shown in other 
cases, clinical improvement started 
only three weeks after completion of 
therapy 

From the reviewed cases, neither 
type and duratien of associated dis- 
ease nor curation and 2ourse of neuro- 
logic symptoms prior to treatment 
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yield a clue as to the different 
responses to therapy. The limited 
body of evidence collected to date does 
not justify the abolition of therapeutic 
attempts with vidarabine in PML. 
Whether spontaneous remission 
with long-term survival coincide with 
the evaluation of therapy, as previous- 
ly reported by Hedley-Whyte et al,’ is 
debatable. The very rapid improve- 
ment that oceurred in some cases 
within 48 hours of initiation of thera- 
py probably represents a response to 


Fig 2.—Computerized tomographic (( 
studies with contrast material. Top, 

scans from April 6 show unremarka 
findings. Center, CT scans from May 
show low-density areas. Note sharp, sc 
loped lateral borders, with sparing of co 
cal gray matter peripherally (right). B 
tom, CT scans eight months after compl 
ing treatment. Improvement is seen. M 
ventricular enlargement. Low-density 

sion in right occipitoparietal area at 
buted to brain biopsy. 


treatment rather than ar incident 
unrelated remission. 

Progressive low-density lesions 
PML seen on successive CT sca 
before and during treatment ha 
been reported.** The present case 
the first showing improvement on t] 
CT scan. 

Recently, Rand et al" observe 
abnormal epithelial cells in the urii 
of a patient with PML. These cel 
contained papovavirus-like particl 
and JC virus was cultured from tl 
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Fig 3.—Biopsy specimen of subcortical white matter shows nucleus with nucleolus and 
inclusion body (arrow) ( x 6,000). 


Fig 4.—Higher magnification of Fig 3. Accumulations of spherical and elongated curved 
particles (0 + 40 nm). Papovavirus-like particles are seen ( x 66,000). 
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Fig 5.—CSF ceils wita intranuclear fluores- 
cence wih anti-35V4) serum. Note patchy 


eppearance of mucleus (fluorescein 
isothiocyanate, orginal magnification 
x 320). 


urine sediment. The relative number 
of these abnmormai! cells declined dur- 
ing vidarabine treatment. In PML, 
extracellularly myelin fragments have 
beer observed in CSF. 

In the present case, an additional 
diagnoste tool "or PML is presented. 
Indirect . F an CSF 2ells demonstrated 
SV46 amtigenie material. Although 
SV4C, JC virus, and BK virus are 
separate viruses with distinct DNAs, 
there is some re aticnship antigenical- 
ly However. negative IF results 
were obtained usme anti-BK and 
arti-JC serum. 

Apolieation of IF staining of brain 
tissue fr»m PML patients has re- 
veale] JC virus in 32 cases and SV40 
in two cases." This suggests that 
S¥40 is ef minor mmportance as an 
etiologic agent. Tae frequency of 
infeetion in the himan population 
woule corfirm tnis impression, with 
JC eecurmng in up to 80% of the 
population and SV40 in less than 
azs 

Unfortunately, in the present pa- 
tient antibody staining for SV40 anti- 
gen (er JO virus aatigen) on brain 
smears frəm biopsy material to cor- 
roborste the _F results on CSF cells 
was rot earried cort. Furthermore, 
sinee -iss ciltures did not yield a 
eytepat£hie agent, [* staining was 
impossible. 

So fer, serolegic da: a have not really 
been usefw in helping to establish the 
cause ef PML Only m two cases!??* 
have serum antibody titers to SV40 
and JC virus, respectively, provided 
suppor-ing evidence of active infec- 
tion. Antibedy to JC virus in the CSF 
ef some petients win PML was not 
measurable by the hemagglutination 
inhibition technique” 

Ir the present case. the presence of 
low an-ibocy titers to SV40 and BK 
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virus seems not of diagnostic signifi- 
cance, as S 740, BK virus, and JC virus 
circulate im human populations.?*-** In 
addition, immunosuppression in 
Hodgkin's disease (often compounded 
by treatment) may also impair the 
humoral response to virus infection. 

In conclusion, whether the medica- 
tion of chG@ce in PML is currently 
cytarabine er vidarabine is still uncer- 
tain. Early diagnosis before actual 
destruction of nervous tissue has 
occurred mzy be necessary for treat- 
ment to be -uccessful. 

Diagnosti* confirmation by brain 
biopsy is reeuired, but IF staining of 
CSF cells wath antisera to JC virus 
and SV40 assoon as PML is suspected 
may well corstitute a simpler (even if 
not absolutely definite) diagnostic 
tool, sufficieatly decisive for the ini- 
tiation of therapy. 


Dr P. J. Schrie performed the immunoprecipi- 
tation reactions, Dr S. D. Gardner, Public Health 
Laboratory, London, provided the JC virus anti- 
serum, and Inet de Jonge-v.d. Weele provided 
secretarial assistance. 


Nonprcorietary Names and 
Tracemarks of Drugs 


Clonazepam—Conopin. 

Cytarabine—Catosar. 

Vidarabine— Vzra-A 
ment. 


Ophthalmic | Oint- 
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è The records of 17 patients whose 
neurological examination disclosed oval 
pupils in one or both eyes were reviewed. 
Sixteen of the 17 had serious cerebrovas- 
cular illnesses—hypertensive cerebral 
hemorrhage (five patients), ruptured sac- 
cular aneurysm (five patients), epidural 
hemorrhage (one patient), bilateral cere- 
bral infarction (two patients), brainstem 
strokes (two patients), and cerebral anox- 
ia (one patient). One patient was recover- 
ing from an oculomotor palsy. Oval pupils 
usually represent a transient, unstable 
phase in progressive injury to the oculo- 
motor complex and less frequently a tran- 
sient phase of recovery. 

(Arch Neurol 37:502-503, 1980) 


Although in an occasional case neuro- 

logical examination reveals that 
one or both pupils are oval or elliptical 
rather than round, mention of this 
abnormality in the literature is to our 
knowledge limited to one case, and 
that under the designation corecto- 
pla.' To ascertain its importance, if 
any, we reviewed the records of 17 
patients with oval pupils in one or 
both eyes. We found that 16 of the 17 
patients were in the throes of a disas- 
trous cerebrovascular event, and 15 of 
the 16 soon died. The 17th patient was 
recovering from an isolated third 
nerve palsy. 
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Oval Pupils 


C. Miller F:sher, MD 


PATIENTS AND METHODS 


The cases for the most part came to the 
routine attention of the Stroke Service of 
the Massachusetts General Hospital, Bos- 
ton, over a period of about five years, and a 
systematic survey of z series of consecutive 
cases was not undertaken. The small num- 
ber of patients is indicative of the relative 
rarity of the finding. 

The pupils were judged simply to be oval 
or not on direct inspection, and a more 
refined technique was not used. Only 
pupils that were obviously oval were 
included, but minor deviations from a per- 
fect ellipse were probably the rule. The 
pupils were usually broadly elliptical and 
not narrowed to a slit. The eyeball was 
viewed from various angles to exclude opti- 
cal distortion by the cornea as the cause of 
the appearance. Disease of the iris was not 
a factor, and it was assumed that pupils 
had been round prior to the neurological 
illness. The neurological examination was 
usually made with particular attention to 
the light reaction of the pupil and the 
presence of extraocular movements. 


RESULTS 


Five patients had suffered an acute 
hypertensive hemispheral intracere- 
bral hemorrhage and were becoming 
progressively comatose as a result of 
displacement of the brainstem and 
compression at :he tentorium. The 
oval pupil was on the side of the 
hemorrhage, and the long axis meas- 
ured from 4 to 6 mm. All the patients 
were stuporous or comatose and the 
extraocular movements were im- 
paired or absent. As the pathological 
process advanced, the pupils usually 
became round, but in one case the 
pupil was still oval after death. 


Five patients had ruptured saceular 
aneurysms. In two patients, oval 
pupils were observed one and ten min- 
utes, respectively, after an acute sub- 
arachnoid hemorrhage when the pa- 
tients were regaining consciousness 
after having been briefly unconscious. 
As the patient became more alert, the 
pupils enlarged to about 4 mm and 
passed through a stage when they 
were oval bilaterally. As further 
improvement occurred the pupils be- 
came round. In two cases the patients 
remained comatose after a subarach- 
noid hemorrhage, and examination 
within two hours revealed fixec, oval 
pupils measuring 3 mm in the long 
axis. Both patients died. In the fifth 
case of aneurysm, the patient was in a 
deep stupor as a result of cerebral 
vasospasm and delayed bilateral hem- 
ispheral infarction. The oval pupils 
measured 4 mm and reacted to light. 
The extraocular movements were re- 
tained. During the apneic phase of 
Cheyne-Stokes respiration, the pupils 
narrowed, while on painful stimulus 
they dilated, and in each instance the 
oval shape was retained. In these five 
cases the aneurysms lay at various 
sites. 

In one patient with a massive right 
epidural hemorrhage, stupor. fixed 
eyeballs, and a 5-mm oval pupi. in the 
right eye rapidly developed. Emergen- 
cy removal of the clot was effective. 
Two patients had extensive bilateral 
cerebral infarction and were coma- 
tose, probably from bilateral cempres- 
sion of the brainstem. The oval pupils 
measured 4 to 5 mm and were unreac- 
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tire to light. Two patients had 
involvement of the vertebrobasilar 
system. “he fi-st case showed a 
“locked-in” synd-ome as the result of 
basilar amtery thrombosis and the 
pupils, althourh enly 2.5 mm in diam- 
eter and meaetive to light, were dis- 
tinctly oval The other patient had 
suffered an embolism to the distal 
bifurcation of the basilar artery, with 
immediate-stupor and third nerve pal- 
Sy bilaterally. During recovery one 
mcnth later the pupils were oval. 

One patient after resuscitation 
fram cardme arrest remained coma- 
tose. Thirty-six heurs after the event, 
the pupils were Ess dilated and had 
become oval. 

In the last patient, aged 72, an acute 
oculometor palsy developed in the 
rigat eve, with soaring of the pupil. 
Dizbetes and saccilar aneurysm were 
excluded. Buring the third week of 
receverv, the pupi was oval and mea- 
sured 4 mm in its long axis. 

The oriertation of the long axis of 
the oval was described in 16 eyes. 
Using the faceof a clock as reference, 
the direction was from the 7-0’clock 
pos:tiom to the 1-o’clock position in 
five eyes, -he 11-o'clock position to 
o-O’elock pesition in four eyes, the 
12-c’clock pesition to 6-o'clock position 
in four eyes, the £-o'clock position to 
2-0'elock pesitien in two eyes, and the 
9-0'elock pesitien to 3-o'clock position 
in one eye. The dxrection of the axis 
was not rested to the pathological 
process or the mechanism of the 
stroxe. 


COMMENT 


Athough the regularly shaped 
pupils associated with syphilis and the 
Square-, slit, and 5ear-shaped pupils 
associated with otner conditions are 
well recognized? tke same is not true 
of oval pupil. Aecarding to the above 
findings, ova! pupils are especially 
related to intracranial vascular proc- 
esses, particularly acute disastrous 
events. This mzy oaly reflect the fact 
that the patients were examined by a 
stroke service, but the inclusion of 
only one nonvascular case probably 
indicates thet there is a special asso- 
ciatien with acute cerebrovascular dis- 
ease. As mig: have been anticipated, 
a process irvoivinzr the oculomotor 
nucleus cr nerve or both was present 
in all patients, and in the majority the 
locus was probably in the midbrain. 
Presuma5ly. injury to the oculomotor 
and pupillometor nerves causes a non- 
uniform paralysis 5r paresis of the 
sphincter of -he pupil with the result 
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that the ancagonist dilator of the pupil 
has an eccentric effect, with the pro- 
duction of <n oval pupil. The patholog- 
ical process was usually acute, sug- 
gesting that an oval pupil represents a 
transient pnase in an evolving process 
that may go on to total paralysis of 
the oculometor nerve or, less common- 
ly, to restoration of symmetrical func- 
tion in the nerve; in each case the 
pupil agaia becoming round. This 
indicates that an oval shape can 
reflect a stzge of either deterioration 
or improvement. 

An oval pupil, therefore, is a tempo- 
rary state zhat may be observed in 
passing anl appears to have little 
relevance ia clinical neurology. One 
might claim that it reflects a process 
that has not reached an end-stage and 
which may therefore still be reversible 
and amenasle to urgent therapeutic 
measures. dowever, such decisions 
will probably depend on factors other 
than the presence of oval pupils. 

Whether »aresis of dilation of the 
pupil can ceuse an oval shape is not 
known. Clin cal states in which there 
is an opportanity to observe the rapid 
onset of peralysis of the pupillary 
sympathetic supply are uncommon; 
the locked-ir syndrome of brainstem 
infarction nay be an example. In the 
present series, the preponderance of 
cases with midbrain involvement cer- 
tainly speak: in favor of partial paral- 
ysis of ocubmotor parasympathetic 
fibers, rather than of the sympathetic 
system, as the mechanism. 

According to early anatomical ob- 
servations,’ zhe short ciliary nerves 
from the ciliary ganglion form a ple- 
xus as they epproach the sphincter of 
the pupil, but this probably does not 
result in a iniform effect over the 
whole circun#erence of the pupil, and 
some localization of physiological ef- 
fect is retained within the oculomotor 
nerve. The seady assumption of an 
oval shape rather than an angular, 
pear, or tear shape may indicate some 
degree of systematized uniformity of 
terminal supply. Pupils under the 
muscarinic effect of cyclopentolate 
hydrochloride (Cyclogyl) also regular- 
ly adopt an »val shape seven to ten 
minutes after instillation of the drug, 
but this may be due to pooling of the 
drug in the lowest part of the conjunc- 
tival sac.* Im five of six such cases 
observed, the ‘ong axis of the oval was 
in the same «direction in both eyes. 
Furthermore, it lay obliquely between 
clock quadranes 9 to 6 and 12 to 3, with 
none between the 9- to 12-o'clock posi- 
tion and the — to 6-o'clock position. 


In the present series of 
emphasis has simply been or 
shape of the pupil, and detailed « 
vations concerning the under 
segmental abnormelities of th 
and the position of tae pupil in th 
were not made. As a result of 
shortcoming, it is difficult to con 
these cases with a somewhat a 
gous case in the literature. Selhoi 
al' in their account of a patient 
intermittent midbrain  corec 
(that condition in which the puj 
not in the center cf iris) desc 
sporadic cycles of pupillary dil: 
and constriction eack lasting five 
minutes. In the phase of dilation 
aperture expanded -rregularly t 
oval shape and the pupils indep 
ently shifted off center. Their 
gram of the pupils shows that the 
shape resulted from dilation of 
pupil over most but rot all of 
circumference, for one sector faile 
dilate and maintained the same ] 
tion in the iris as ir the constri 
phase; that is, the sh ft off center 
not involve the whole pupil. Whe 
this falls within the definition of 
ectopia may be questioned. Kim 
Wilson in an early report on the 
ject* reported three cases of r 
encephalic corectopia or ectopia pl 
lae in which the posi-ion of the p 
deviated in the iris. He did not n 
tion the shape of the pupil, but in 
accompanying diagram the pupil 
perfectly round. Whether oval-sha 
and for that matter ll asymmetr 
or misshapen pupils are to be ai 
matically designatec corectopia 
vice versa—and whether an oval p 
is always the result of a unip: 
failure of dilation are questions wh 
answers require further observat 
Until there is a censensus, “c 
pupils" may be a satisfactory none 
mittal term. Finally, mention sho 
be made of Thompson's thoroi 
study of segmental palsy of the 
sphincter in Adie's syadrome.? In 
photographs some of the irregu 
pupils are clearly oval in shape. 
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Computerized Tomographic Scan Findings 
in Patients With Autistic Behavior 


Hanna Damasio, MD; Ralph G. Maurer, MD; Antonio R. Damasio, MD; Helena C. Chui, MD 


e An analysis of the computerized 
tomography scans of 17 patients with 
autistic behavior was carried out by inves- 
tigators independent from those selecting 
the subjects. Mild abnormalities of the 
ventricular system were noted in several 
scans (increased size, altered left/right 
relation of lateral ventricles), and in three 
scans major hydrocephalus and circum- 
scribed lesions of the parenchyma were 
seen. It was not possible to discern a 
singular abnormal pattern, the abnormali- 
ties appearing consequent to a variety of 
disease processes of the CNS. 

(Arch Neurol 37:504-510, 1980) 


hildhood autism is a behavioral 

syndrome whose characteristic 
features include the inability to devel- 
op relationships with peers and adults, 
delayed speech acquisition and im- 
paired speech utilization if or when 
speech develops, ritualistie behaviors, 
insistence on maintenance of same- 
ness, and stereotyped motor activities. 
This core of manifestations is so dis- 
tinctive that it sets the syndrome 
apart from other behavioral disorders 
of childhood and becomes the common 
clinieal denominator of cases with 
otherwise remarkably heterogenous 
features. Kanner,' who first described 
the syndrome systematically, called 
attention to the essentially "normal" 
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physical appearance of these patients, 
by which he meant that they did not 
resemble children with cerebral palsy 
and that their serious and often 
expressionless faces did not recall the 
standard facial expression of mentally 
retarded children, regardless of the 
fact that, from a psychometric stand- 
point, the majority of autistic patients 
have IQs below average. 

Although the syndrome is, in all 
likelihood, the result of CNS dysfunc- 
tion, little is known about its possible 
causes, while the anatomical and phys- 
iologic changes that conceivably un- 
derlie the clinical manifestations are 
still hypothetical.’ Recently Hauser et 
al? using pneumoencephalography, 
demonstrated a regional enlargement 
of the ventricular system in autistic 
children. In another study Hier et al' 
found an unusual pattern of asymme- 
try in computerized tomography (CT) 
scans of autistic subjects, a finding 
which they related to some of the 
behavioral characteristies of autism. 
In the hope that CT scans of subjects 
with autistic behavior might reveal 
some additional clue to its pathophys- 
iology, a pilot study of 17 such scans 
was performed. Mild abnormalities of 
the ventricular system were noted in 
several scans (increased size, altered 
left/right relation of lateral ventri- 
cles), and in three there were major 
hydrocephalus and circumscribed le- 
sions of the parenchyma. It was not 
possible to discern a singular abnor- 
mal pattern, the abnormalities ap- 
pearing consequent to a variety of 
disease processes of the CNS. 


PATIENTS AND METHODS 
Patients 


Seventeen patients with autism were 


studied with CT. The investigators in 
charge of the analysis of the scans were 
independent from those diagnosing the 
patients. Diagnosis of autism eonformed to 
the criteria of Rutter’ (principal criteria: 
failure to develop social relationships, lan- 
guage retardation with impaired compre- 
hension and delayed echolalia, ritualistic 
and compulsive behaviors, onset before age 
30 months; subsidiary criteria: stereotyped, 
repetitive movements, short attention 
span). Age range was 4 to 31 years. A 
summary of pertinent data for each case is 
presented below. 

Case 1.—A boy, now aged 7 years, failed 
to babble as other children did. At age 2, he 
was noted to be less responsive than 
expected and was thought to be possibly 
deaf, but hearing was normal for pure 
tones. He does use some gestures for com- 
munication, but in limited ways, and in 
general appears to be happy. His language 
reception is at the 2- to 2's-year-old level. 
No spontaneous interactions with other 
children have been seen. He uses some 
single words with very poor articulation, 
and in other contexts is echolalic. Fre- 
quently observed motor activities include 
hand flapping, jumping, and spinning 
when excited. The patient's actions appear 
ritualistic; he touches people and their 
clothes. 

His IQ as measured by the Stanford- 
Binet test is about 50; by the Leiter test, 
about 81; and by the Merrill-Palmer test, 
about 70. He is currently receiving no 
medication. 

Case 2.—A boy, now aged 11 years, did 
not speak in sentences until age 4 or 5, and 
now answers some simple questions cor- 
rectly with one word. Other speech pat- 
terns involve much perseverative question- 
ing. He does not follow directions and is 
aggressive to get attention. No interaction 
with other children has been observed. The 
boy shows various ritual patterns and odd 
mannerisms; he frequently snaps his fin- 
gers in front of his eyes, sucks his fingers, 
and sprays saliva onto people. Dyskinesia 
of mouth and tongue have been noted, as 


well as stereotyped, repetitive movements 
of the hands and arms of a dystonic nature 
but without marked pestural or movement 
dystenia The patient is currently taking 
haloperidol aldol). 

Case 3.—^ boy, aged 10, has no interac- 
tion wita other children. He has a flat 
affeet with occasional inappropriate 
laughter. His language reception is at the 
20-mentk level, while verbal expression 
remains at the 16-month level. He plays 
with a strimg repetitively and stares at 
lights. At birth he was seen to have Apert’s 
syndreme. and the sutures were opened 
suargieally at age 8 days. 

The boy’s IQ is estimated at 20 to 30. 
Currently he is taking no medication. 

Cast 4.—An adolescent boy, aged 14, is 
alwaysaloef and a loner, preferring to play 
by himself anc avoiding other children. He 
used single werds at age 12 to 16 months 
and sentenees at 3 years. At age 3, he was 
observed rot to respond with affect to 
other childzen or to adults, and was noted 
to make ony minimal use of language for 
communication. He frequently talked in 

gibberish and seldom responded appro- 
priately to questions. Other odd manner- 
isms inetuded hand flapping and jumping. 

Now the patient often crowls and barks 
like a dog, siaps furniture, rocks back and 
forth breathing heavily, and passes gas. He 
is very distraetible and overactive, and 
indulges in much inappropriate laughter. 
Spontaneous: conversation consists of per- 
severation, out he can respond appro- 
priately withshort phrases if questions are 
concrete enough. He discusses his behavior 
with himself in the third person. Delayed 
echolalia and fragmented speech are com- 
mon. Hand flappmg and bizarre manner- 
isms continue. His IQ has been measured 
at 41. 

Babinski’s sign is present on the right 
side, and ther» is asymmetry of the face on 
emotional expression (flat on right side, 
normal metion en left). On examination, 
EEG patterns are normal. Until recently 
the bey was taking Haldol. 

Case 5.—A young man, now aged 19, 
passed nerma developmental milestones 
excep: for speech, which was delayed until 
age 2. At 2% years he stopped interacting 
with family members and ether children; 
he preferred te play alone and refused to 
be held, kissed, er hugged by anyone. 
Speech progressively deteriorated from 
phrases to stereotyped quotations from 
television exclusively, with occasional echo- 
lalia and clang associations. He never 
played with other children. The patient 
beeame very coscerned about the order of 
things at home: if that was disturbed he 
became upset and angry and had temper 
tantrums. He seemed not to understand or 
care about what other people said to him. 
He began developimg intermittent useful 
speech at about age 5, and now has useful 
speech about half the time. If handled 
apprepriately, he is a good worker in a 
sheltered workshop environment. His main 
interest is televisor. He resists changes in 
the television schedule, but little else. His 
attention span is always brief and he is 
hyperactive and easily distractible. He 
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sings in the shurch choir. His IQ as meas- 
ured by the Wechsler Adult Intelligence 
Scale (WAIS is 63 on verbal testing, 82 on 
performance testing, and 69 on full-scale 
testing. The ZEG is abnormal, due to fre- 
quent single pikes originating at the ver- 
tex (Cz). 

Left-sided facial paresis is evident on 
emotional ex»ression. Left dystonic foot 
response (striatal toe) is noted, as well as 
dystonic postures of arms and hands 
enhanced by walking. He is currently tak- 
ing no medica ion. 

CASE 6.— A grl, aged 9, is withdrawn and 
rigid in groupe Her speech is echolalic and 
perseverative, and she talks to herself. 
Sometimes she responds to questions or 
requests with facial grimaces, nonsense 
vocalizations, oo whispered responses. Her 
speech is mecEanical and elocutions are 
imitative. Compulsive collecting and order- 
ing of objects is a major activity. 

The girl has good spontaneous emotional 
expressions. Her smile is variably asym- 
metrical, flat on the left, and most evident 
on speech. She is mildly dystonic, with 
some posturing and grimacing. From age 
18 months to 5 vears, she had grand mal 
seizures. Since taen she has been seizure- 
free and without medication. 


Her IQ as measured by the Wechsler 


Intelligence Scae for Children—Revised 
Version (WISC-F) is 64, by the Stanford- 
Binet test, 56, amd by the Leiter test, 80. 
Much difficulty i= encountered in testing 
when expressive anguage is required and 
the structure of response not provided. 

The EEG patern shows generalized 
bursts of irregular spike-wave discharges 
during intervals o^ both waking and sleep. 
There is a repeata sle but limited photocon- 
vulsive response with generalized spike- 
wave discharges. The girl is currently tak- 
ing no medication. 

CASE 7.— A girl, sow aged 6, had febrile 
convulsion at age 774 years, with a subse- 
quent decline in the rate of development 
and actual loss of some skills. Before the 
onset of seizures, the girl was apparently 
well coordinated ard could recite nursery 
rhymes, use words rormally, and in general 
seemed to be doing well. After the seizures 
she became aggresswe, destructive, opposi- 
tional, easily angered, and clumsy. 

Now she does not interact with children 
in a normal way. She will occupy herself in 
parallel play only, and never seeks active 
interaction. She exh bits an inappropriate 
use of emotional statements, such as say- 
ing "I hate you! I hat» you!" while climbing 
into her father's lap. 3he has some relevant 
speech, but conversasions break down into 
delayed echolalia, perseverative question- 
ing, and inappropriate statements. 

Physiologic abnormalities include a fixed 
smile, cogwheeling o. the upper extremi- 
ties, striatal toe bilaterally, decomposition 
of movement on turring around, a short, 
wide-based gait, genu-valgum, and a slight 
intention tremor. Her IQ as measured by 
the Stanford-Binet te t is 58. 

The EEG pattern consists of very fre- 
quent sharp spike and .low waves, singly or 
in 3- to 5-s bursts, orizinating from right 
midtemporal area. She is currently taking 


no medication. 

Case 8.—A girl, aged 5, was apparently 
normal until age 2. She spoke in short 
phrases, could count, and watched pro- 
grams on television with interest. In the 
third year speech disappeared and the child 
stopped communicating except by physi- 
cally leading her parents to what she 
wanted. In addition, she showed progres- 
sively less interest in toys. 

Now she shows a complete lack of inter- 
est in other children or in her surroundings. 
"No" is the only clear word in her reduced 
vocabulary, and she uses the remaining 
words out of context. She resists change. 
She has functional play if given toys, but 
shows no spontaneous interest in them. On 
attempted imitation of motor tasks she 
performs inconsistently, with persevera- 
tion, and often needs additional kinesthetic 
cues to be able to perform at all. 

In aspect she has an akinetic face, often 
with a fixed smile and vacart stare. She 
shows orientation to noise, and does not 
sustain attention. Oculomotor fixation and 
pursuit are poor. There is little verbaliza- 
tion.* Babinski's signs are present bilater- 
ally. Her hands are in constant motion 
(akathisia-like), 
movements. Her IQ as measured by the 
Leiter test is 69; by the Merrill-Palmer test 
it is in the range of 50 to 55, but perform- 
ance is erratic. 

The EEG is abnormal due to single 
bursts of delta waves with spike compo- 
nents (greater on right side than on left) 
and occasional delta transients from the 
right temporal area. She is taking no med- 
ication. 

Case 9.—A boy, aged 9, is aggressive and 
disruptive, enuretic, and slow in reaching 
developmental milestones. He displays no 
peer interaction except in structured situa- 
tions. He has little purposeful speech; the 
patterns are echolalic and invelve persever- 
ative questioning. He does have a good at- 
tention span. This patient is macrocephalic 
(above 97th percentile) and has poor gross 
motor control; he is clumsy and awkward 
and walks with a wide-based gait. There is 
some posturing of fingers and some hand 
flapping; in addition, he jumps up and 
down when excited. He has difficulty in 
following directions. His IQ as measured 
by the Stanford-Binet test is 45. 

The EEG shows an unusually prominent 
beta rhythm in the anterior region bilater- 
ally. The patient is taking no medication. 

Case 10.—A boy, aged 3, was born prema- 
turely and reportedly had meningitis dur- 
ing the first six weeks of life. His mother 
may have abused drugs and sniffed glue 
during the pregnancy. Now the boy 
engages in no interaction with other chil- 
dren or adults. Language usage is limited 
to a small repertoire of single words with 
occasional two- or three-word phrases and 
echolalia. Repetitive motor activities in- 
clude head banging and hand flapping, and 
he is fascinated by spinning objects. He 
has tantrums when activities are inter- 
rupted, and is quite distractible. He makes 
no eye contact and seems to use peripheral 
vision. Verbal and social responses are 
delayed, as if processing takes a long time. 
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with some choreiform 








His IQ as measured by the Merrill-Palmer 
test is approximately 35 to 40. 

The EEG is mildly abnormal due to 
occasional left temporal bursts of delta/ 
theta and sharp waves. Currently he is 
taking no medication. 

Case 11.-A boy, now aged 14, had 
meningitis, with opisthotonic posturing, at 
the age of 3 months. Since then he has 
never been interested in being around oth- 
er people (although he may have been 
uninterested in his environment since 
birth). He walked at the age of 6% years. 
He was using one-syllable words at age 8, 
simple phrases at age 9, and short sen- 
tences by age 10. Prolonged episodes of 
delayed echolalia have characterized his 
speech patterns since age 12 or 13. 

Now the boy always plays alone; he is 
never interested in other children, rarely 
responds to his parents, and does not ini- 
tiate interaction spontaneously. He speaks 
in single words or short phrases, and the 
content is related to the context only 109 
to 20% of the time. There is no modulation 
of speech. Some rituals and obsessive 
behavior have been noted, as there is much 
resistance to change. 

The boy has a flat, unemotional face; 
truncal ataxia; mild choreoathetosis; snout 
reflexes; bilateral sustained ankle clonus, 
greater on the left side than on the right; 
bilateral striatal toes; and dystonic postur- 
ing of upper extremities. 

His IQ as measured on the verbal scale of 
the WISC is 46, on the performance scale, 
58; and full scale, 47; by the Leiter test it is 
54. 

The EKG shows atypical rhythmic theta 
waves emanating from the fronto-central 
area, with those on the right consistently 
greater than on the left. Currently he is 
taking no medication. 

Occult hydrocephalus in this patient was 
diagnosed with CT scans at age 14. After 
surgical shunting, some improvement was 
noted, and the boy seemed more affection- 
ate to other children and to the staff. More 
"on-task" behavior was seen, in addition to 
a better approach to problems on psycho- 
logical testing. 

Case 12.—A boy, aged 5, was considered 
normal until age 3, when he was noted to be 
slow in talking. He ignored people around 
him, preferring solitary activities, and did 
not seek out peer or sibling interactions. In 
school he would not join in play. At age 3 he 
would not use more than one word at a 
time, and speech was infrequent. Later he 
would repeat sentences other people had 
said, but out of context; rarely would he ask 
for things. Spinning, jumping, and hand 
flapping are characteristic activities when 
excited. 

The boy is now aspontaneous and soli- 
tary. When approached he often does not 
answer, and does not engage in conversa- 
tion. He does not seek out his older brother 
or other children as playmates. He is sur- 
prisingly verbal but uses only stereotyped, 
repetitive phrases. His language reception 
abilities are adequate only for following 
simple instructions. Speech patterns are 
echolalie, and he talks nonsense or behaves 
in odd ways when he does not understand 
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something said to him. Motor activities 
include arm waving, hand flapping, and 
jumping. No resistance to change has been 
noted. 

The boy has craniostenosis. 

His IQ as measured by the Stanford- 
Binet test is 44; by the Leiter test, 75. The 
EEG is normal. Currently he is taking no 
medication. 

CASE 13.—A boy, now aged 10, babbled 
and cooed as a baby but did not use words 
until age 2 and then not as a means of 
communication. As an infant he seemed 
unresponsive to cuddling and to speech. 

Now the boy has a poorly developed 
ability to relate to other children. He uses a 
formal, stilted style of conversation, often 
with inappropriate content, perseveration, 
and some delayed echolalia. There is little 
voice inflection. He is quite resistant to 
change, and has many odd mannerisms, 
including facial grimacing. 

Deficits include right-sided "emotional 
facial paresis," a stiff gait, and mild dys- 
tonic postures of fingers. 

His IQ as measured on the verbal part of 
WISC is 47; on the performance scale, 73; 
and on the full scale, 57. As measured by 
the Leiter test, his IQ is 86. 

The EEG is abnormal, with spike and 
slow-wave activity over the left anterior 
and midtemporal regions. He was taking 
phenytoin (Dilantin) until admission. 

CASE 14.-A mar, aged 32, has had a 
lifetime history of being "odd." As a child, 
he did not interact with peers, and always 
had little emotional response and strange 
mannerisms. Speech developed slowly. He 
had speech therapy during his first two 
years of school. 

Now the man exhibits pervasive failure 
to respond to social cues or to be aware of 
social conventions, except in a concrete, 
stereotyped way. He shows extreme liter- 
alness in the understanding and applica- 
tion of what people tell him. Speech is rapid 
and perseverative with minimal intonation 
and inflection, and there is occasional 
delayed echolalia. He engages in compul- 
sive, stereotyped, ritualistic behavior that 
can be highly complex and organized. Odd 
mannerisms include facial grimacing. He is 
easily distracted from tasks. 

Deficits include right-sided "emotional 
facial paresis," occasional dystonie move- 
ments of hands and fingers, spooning of 
fingers, and mild cogwheeling of upper 
extremities. 

His IQ as measured by the verbal scale of 
the WAIS is 116, on the performance scale, 
119, and on the full scale, 118. 

The EEG is normal. Currently he is 
taking lithium carbonate. 

Case 15.-A girl, aged 8, has never 
related well to peers or adults. She used 
single words at age 1 and word phrases at 
age 2, but her speech was always echolalic, 
perseverative, and with much unintelligi- 
ble jargon (characterized, however, by 
appropriate inflectional patterns). She has 
had occasional grand mal seizures since age 
9/5. There is pronounced dystonia and in- 
voluntary movements of all four extremi- 
ties. She is hypotonic, with striatal toes 
bilaterally. Her speech intonation is odd: it 


is explosive at times, often flat, and oeca- 
sionally normal. 

Interaction with other people is limited 
to touching, petting, or smelling, often 
inappropriately. Language usage is limited 
to two- or three-word phrases, with fre- 
quent echolalia and jargon. There is little 
or no use of language for communication. 
She is very inattentive and distractible. 
Basal age IQ is not achieved on the Stan- 
ford-Binet test or the Leiter test. Her IQ is 
estimated to be in the age range of 30 to 35 
months. 

The EEG is abnormal due to nearly 
continuous bursts of single, double. and 
repetitive sharp and slow-wave discharges 
from the left midtemporal region, with 
some spread to the left central region; 
there is also diffuse theta-delta slowing 
and a slowed background rhythm. The girl 
was taking phenytoin (Di'antin) for 18 
months prior to admission. 

CASE 16.—A girl, aged 8, did not speak in 
phrases until age 4. By then she had devel- 
oped a vocabulary of single words, but her 
speech was not clear. She jabbered with 
sounds that resembled real words: Speech 
gradually became more intelligible, but the 
content remained limited and phrases con- 
tinued to be short, stereotyped, and perse- 
verative. She has had grand mal seizures 
since age 3. 

Now she is always uncooperative, inat- 
tentive, and  distractible. Continued 
prompting is needed to maintain an ade- 
quate level of cooperation. She engages in 
some parallel play and o»casiona! stereo- 
typed cooperative play, but in no sponta- 
neous interaction with peers or adults oth- 
er than through stereotyped verbaliza- 
tions. In social context she is assaultive and 
destructive. She has some hand and finger 
mannerisms. Repetitive motor activities 
include arm flapping and head rocking. 
Her IQ as measured by the Stanford-Binet 
test is 48; by the Leiter test, 64. 

The EEG is abnormal, with intermittent, 
high-amplitude, bilaterally diffuse spike- 
wave bursts occurring predominantly dur- 
ing sleep. Currently she is taking pheny- 
toin (Dilantin). 

CASE 17.—A boy, aged 15, was first eval- 
ated at age 4!ó. He rarely spoke sponta- 
neously, and his conversation was hard to 
understand. He often echoed what was said 
to him. He played with parents and an 
older brother but not with other children. 
The boy spent hours in the same simple 
activities, showed little initiative or curios- 
ity, and exhibited much stereoty ped behav- 
ior, including "silly" mannersms when 
excited or embarrassed. As an infant he 
had made the usual sounds and was able to 
recite the alphabet and numbers by age 3 
but had very little useful speech. To obtain 
things he wanted he would take someone's 
hand and point it to the object. 

By age 10 verbal skills had improved and 
the echolalia had diminished. He still had 
difficulty communicating and was unable 
to think abstractly and to generalize from 
experience. He still had odd gestures and 
mannerisms, often used inappropriate and 
nonsensical language. and did not interact 
with peers. 
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When seen at aze 15, he had made 
further progress, bat his basie problems 
persisted. He had dificulty sustaining con- 
versations aad stil lid not spontaneously 
initiate interaction with peers. He had 
difficulty answezing abstract, open-ended, 
or slightly ambiguous questions, and when 
he did respond to concrete questions, his 
answers often were »nly tangentially rele- 
vant. If one did not ise a particular set of 
words in talking-aboat a given situation he 
had difficulty ‘figu-ing out what was 
meani. 

At age I5 ne æso was observed to have a 
jerky mechanical gait with frequent dys- 
tonic posturing of herds. His voice contin- 
ued to be poer! y modulated. 

His IQ as measured by the verbal scale of 
the WISC is-91, on the performance scale, 
90. and full seale: 89. Currently he is taking 
no medieatian. 


CT Scer Study 


The study of tae CT scans consisted of a 
search for mtrapar2nchymal lesions, an 
anabysis of tne size and shape of the ven- 
tricular system, anc an analysis of skull 
and brain asvmmetr es. 

The CT reecrés were available in trans- 
parent film. The imzges were projected 
onto a screen to a»proximately original 
head size, and the «ontours of the inner 
table of the skull, midline structures, and 
ventrieular system vere charted on paper. 
Measurements were then performed on 
these-eharts. In the zase of three patients 
whose scans were only available in Polaroid 
prints, measurements were performed 
directly. 

The localization of intraparenchymal 
lesions was made using a method of tem- 
plates previeusly described by Damasio 
and Damasie."’ The »ifrontal and bicau- 
date diameters, as lefined by Hahn and 
Rim,“ and the left arc right Evans’ ratios* 
were detemm:rec (Fz 1). The cut in which 
both anterior homs cf the lateral ventricles 
were most distinguBhable simultaneously 
was used fer the measurement of the 
bifrontal diamever. The cut in which the 
head of the caudate could more easily be 
identified was used for the bicaudate diam- 
eter. Evans’ rati» for the left and the right 
anterior horns of th lateral ventricle was 
determined m oae cat in which the asym- 
metry between the ventricle was more 
evident. 

The lowest seetioa containing both the 
frontal homs an4 the trigone was chosen in 
the evaluation of iemispheric asymme- 
tries. The sag:ttal liae was drawn through 
the anterior falx, septum pellucidum, and 
pinea! glamd. Noe infrequently, the 
straight smus-and/cr posterior falx angu- 
lated ‘to either sade ef the midline. 

Perpendieulars to -be sagittal plane were 
drawn at the mest anterior and posterior 
extents of tae inne- table, thereby defin- 
ing tne anteropestecior (AP) diameter of 
the skull. Where there was asymmetry in 
the frontal er-oecipEal protuberances, the 
degree of petalia (Pe) was quantified by 
dividing the«differer ces in anteroposterior 
prejections Me — L,) by the AP diameter 
of the skuil: Pe = La — L,/AP. (Petalia is 
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Bicaudate Diameter- t x100 


L Evans' Ratio - [3 x100 


R Evans' Ratio - BEI x 100 





Fig 1.—GuidSlines for measurements of bifrontal diameter, bicaudate diameter, and 


Evans ' ratio. 


the local imp-ession on the inner table of 
the cranial vaalt, presumably made by the 
hemispheres. The term is currently used by 
radiologists [ef Ann NY Acad Sc? 280:349- 
366, 1977]. Tae term was first used by 
anthropologiss studying the human skull 
[Acta Anat 68:289-299, 1966].) Thus right- 
sided petalia was indicated by positive Pe 
values and left-sided petalia was repre- 
sented by negative values. Petalia was 
considered te be significant if Pe was 
greater than 002. 

Note was abo made of any straight sinus 
deviation. These observations were anno- 
tated as follows: S = 0 (no angulation); 


` S = R (angulztion to the right posteriorly); 


and S = L (argulation to the left posterior- 
ly). 

Additional ines were drawn perpendicu- 
lar to the sagittal line at points lying at 
distances 40% and 90% of the total posteri- 
or to anterior diameter of the skull. These 
points were selected so that their 
respective pe-pendieulars would traverse 
the parietal and frontal lobes respectively. 
The right an4 left transverse dimensions 
were compared in each region by dividing 
their differ2nces by their sums: 
WW = (T.— T,)/(T. + T,). Again, posi- 
tive values irdicated right-sided predomi- 
nance and nezative values indicated left- 
sided predominance. Significant differ- 
ences were recorded for W + 0.02, corre- 
sponding to a measured difference of 
approximatel= 1 mm. 


RESULTS 
Intragarenchymal Lesions 


Two patients (cases 3 and 15) were 
seen initiall* with parenchymal dam- 
age. In bota cases the lesions were 
located in tke frontal lobe, one in the 
dorsolateral aspect, the other in both 
mesial and »olar regions. Plotting of 
the lesions n a system of templates 
used for locelization suggests that the 
lesion in cae 3 involves cortical areas 
6, 8, and 9, as well as the underlying 


white matter in the left hemisphere. 
The lesion in case 15 is bilateral, com- 
promising areas 6 and 8. 

One patient (case 11) has clear-cut 
hydrocephalus (Fig 2). The enlarge- 
ment of the ventricles is fairly sym- 
metrical and includes lateral ventri- 
cles as well as third ventricle, aque- 
duct, and fourth ventricle. There is no 
sign of atrophy in the cerebral convex- 
ity. The pattern suggests severe occult 
hydrocephalus. The dilation is such 
that the nuclear gray mzsses are easi- 
ly identifiable (note 1ead of the cau- 
date, thalamus), while structures of 
the limbie system appear atrophied 
(septal nuclei, fornices, hippocampal 
region). 


Ventricular Sys:em 


Results of the study of the ventricu- 
lar system are as follows: 

l. The bifrontal diameter in the 
autistic subjects is larger than would 
be expected for their age, in the five 
cases (out of a total of eight) in which 
it could be determined (cases 2, 11, 12, 
15, 17; see Fig 3). In Zour cases it was 
not possible to determine the bifrontal 
diameter since the two frontal horns 
of the lateral ventricles were never 
seen to a comparable extent in any 
cut. In all but one ezse the "clipped" 
anterior horn was on the right side. 

2. The bicaudate diameter was 
larger than expectec fcr age in one 
case (case 11). Three cases were close 
to the limit of norma. considering the 
ages of the patients ‘cases 3, 4, 6; see 
Fig 4). 

3. Comparison of the two anterior 
horns of the lateral] ventricles, using 
Evans' ratio, revealed them to be 
equal in three cases ‘cases 8, 12, and 
16). They were asymmetric in all oth- 
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ers. In six of the cases, the right 
ventricle was larger (cases 1, 2, 3, 8, 10, 
and 14). The difference in size of the 
two lateral ventricles was in the 
normal range (< 2.0%) in only four 
cases (cases 3, 1, 9, and 7). Among 
those four only one had the left ventri- 
cle larger than the right as is usual 
(case 9; see Fig 5). In cases 5, 6, 4, 13, 
17, and 15, the difference between the 
ventricles was larger than in normal 
controls (greater than 2.0), although 
the left ventricle was then larger than 
the right, as expected. 

In summary, in five cases the 
bifrontal diameters were clearly ab- 
normal, and in one the bicaudate 
diameter was abnormal also. In six 
cases there was reversal of ventricular 
asymmetry. In four cases the asym- 
metry was in the predicted direction, 
but in six of these the difference was 
higher than the normal range. In four 
cases there was "clipping" of one of 
the frontal horns. In two of these the 
bicaudate diameter was higher than 
expected, and in one of the other two 
the asymmetry of the ventricles was 
not in the predicted direction. 


Skull and Brain Asymmetries 


In approximately half the cases 
there was no significant petalia. How- 
ever, when present, frontal petalia 
was more commonly found on the 
right side and occipital petalia was 
more often encountered on the left. 

The straight sinus usually revealed 
no angulation (10/16 cases). In five 
cases, however, there was posterior 
deviation to the right, as compared 
with a single case in which deviation 
occurred to the left. 

The right frontal lobe was wider 
than the left in ten of 17 cases (59%). 
The frontal hemispheres had equiva- 
lent width in four cases (23%), and the 
left was favored in three instances 
(18%). 

In the occipital region, the left hem- 

isphere was predominant in eight 
cases (47%). Symmetry was observed 
in six cases, and a right occipital pre- 
dominance was recorded in three. 
. The findings described above were 
compared with observations obtained 
from 49 CT scans of right-handed 
adult normal controls. The expected 
pattern of left occipital petalia was 
encountered comparatively less fre- 
quently in autistic children, although 
not to a significant degree. No other 
comparison with respect to petalia, 
course of the straight sinus, or hemi- 
spherie widths proved to be signifi- 
cantly different between subjects 
with autistic behavior and the con- 
trols. 
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Fig 2.—Computerized tomography scan, case 11. Note gigantic communicating hydro- 
cephalus with modelling of periventricular structures (basal ganglia, mesial thalamic 
nuclei; mesial tempora! region) and thinning of fornices and septal nuclei. 


COMMENT 


The above sample of patients is 
representative of autism as seen in 
clinieal practice. Most of the cases are 
instances of idiopathie childhood au- 
tism. Others are examples of "sympto- 
matic” autism, that is, of patients 
with autistic behavior appearing in 
the setting of an identifiable neuro- 
logical disorder. The common denomi- 
nator is the presence of the character- 
istic autistic syndrome: abnormal so- 
cial interaction, delayed development 
and utilization of language, and 
ritualistic and stereotyped behavior. 

Only three patients had localizable 
lesions and only five showed clear 
evidence of bilateral ventricular en- 
largement. Approximately 50% of the 


CT scans were normal or had only 
“soft” evidence of abnormality (inver- 
sion of the usual pattern of asymme- 
try between the ventricles, with the 
right larger than the left; discrepancy 
between the sizes of the two ventri- 
cles, with one larger than the other by 
an unexpectedly large margin). The 
reasonable conclusion is that autistie 
behavior can be associated with 
macroscopically normal brains (as 
inferred from those normal CT scans), 
while it can also be associated with 
localizable lesions of certain brain 
structures. It follows that, if there is a 
relation between the autism syn- 
drome and brain structure, the patho- 
genesis of autism must depend on 
different causes and mechanisms, 
albeit acting on the same neural sys- 
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Fig 3.—Top left, Results of measurement of »ifrontal diameter. 
Numbers designate cases. Black dots correspond to cases that 
were considered abnormal. Arrowhead bisected by rule indicates 
mean and SD from control measurements. 
a^ 
© 
c Fig 4.—Top right, Results of measurement of bicaudate diameter. 
v Numbers designate cases. Black dots corresponc to cases that 
s were considered abnormal. Arrowhead bisected by rule indicates 


mean and SD from control measurements. 


Fig 5.—Left, Graphic representation of Evans’ ratio: l, left ventri- 
cle; r, right ventricle. Note inversion of usual asymmetry pattern 
(right greater than left instead of left greater than right) and also 
unusual difference in size, between ventricles, n cases in which 
left ventricle was larger than right. 





tem and rendering it dysfunctional (cf 
Damasio and Maurer; 1978, for hy- 
pothesis of meural basis of autism). 
Some mechzmisms (at the cytological 
anc neurochemical level) would have 
little or no macroscopic or even micro- 
Scopic expression, and patients in 
whem such mechanisms would act 
shoad have normal CT scans. The 
recent report of three cases of idio- 
pathic autism without postmortem 


Arch Neuro!|—Vol 37, Aug 1980 


Eb ame S . ~ 


evidence of neuropathologic changes" 
would be in beeping with this mecha- 
nism. Other nechanisms could overtly 
(eg, with mazroscopical evidence) af- 
fect bilateral structures of the limbic 
system and »asal ganglia located in 
the periventricular regions. Occult 
hydrocephalus, periventricular leuko- 
malacia, or certain types of CNS 
infection world be examples of such 
disease proce .ses occurring in infants 


or young children. The CT scan indica- 
tor of such a process would be ventric- 
ular enlargement of a greater or less- 
er degree. Finally, focal lesions of 
certain structures of the frontal lobe, 
limbic system, and basa) ganglia, if 
sustained early in the course of cogni- - 
tive and affective development, could 
produce the syndrome and could be 
clearly identified and localized in the 
CT scan. 
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Case 11, an example of occult com- 
municating hydrocephalus in child- 
hood, merits special attention. In 
keeping with the diagnosis (cf Bell 
and McCormick," 1978) this patient 
had none of the classic signs of 
increased intracranial pressure, but 
displayed instead a progressive pic- 
ture of behavioral disturbance (intel- 
lectual decline, affective disorder). 
Later motor signs (akinesia, rigidity) 
supervened. The severity of hydro- 
cephalus can be gauged from the CT 
images (Fig 2). Structures of the 
nuclear gray masses and limbic sys- 
tem that constitute the walls of the 
lateral and third ventricles are sculp- 
tured by the dilation. Also the white 
matter of the frontal lobes as well as 
the anterior corpus callosum is im- 
pinged on by the enlargement of the 
frontal horns. The callosal angle is 
markedly narrowed, as is usually seen 
in this type of hydrocephalus.'* On the 
basis of what is known regarding the 
pathologic changes produced by hy- 
droeephalus,'*'? it is possible to say 
that most connections between both 
frontal lobes and between them and 
other brain structures have been 
severely damaged in this case. It is 
also possible to state that the head of 
the caudate nuclei, the mesial thalam- 
ie nuclei, the septal nuclei, and the 
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mesial temporal cortex have in all 
likelihood suffered extensive damage. 
In other words, judging from the indi- 
rect evidence provided by CT scan, 
this patient has sustained early patho- 
logical changes in a set of CNS struc- 
tures whose dysfunction has been 
hypothesized to be the possible basis 
for development of autistic behavior.’ 
Case 15 is noteworthy for the same 
reason, since early bilateral damage of 
premotor regions might conceivably 
be a sufficient condition to produce 
autism. 

Of course, it might be argued that 
adult patients with normal pressure 
hydrocephalus do not show an autistic 
syndrome, but that would evade the 
point that the age at which changes 
occur, particularly in regard to fron- 
tal, thalamic, and basal ganglia struc- 
tures, is crucial in terms of cognitive, 
linguistic, and affective develop- 
ment.^ At any rate, adult subjects 
with normal pressure hydrocephalus 
are seen with marked behavioral and 
motor changes (eg, memory defect, 
flattened affect, akinesia, muscle tone 
abnormalities). Time of onset of dam- 
age, as a factor in shaping the form of 
behavioral defect, is also of impor- 
tance in case 3, a patient with Apert’s 
syndrome and with a left frontal 
infarction incurred at the time of sur- 
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gery (8 days of age). 

The findings of Hauser et al 
regarding enlargement of the ventric- 
ular system in subjects wi:h autistic 
behavior are, to a good measure, repli- 
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scans will fail to show discrete or 
moderate enlargement of the tempo- 
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noticeable in air studies." But the 
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in the CT film, was im all likelihood 
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the inversion of the pattern of brain 
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Plasma Exchange Ineffective 
in Amyotrophic Lateral Sclerosis 


Vincenzo Sini, MD; Guglielmo Scarlato, MD; Giorgio Vali, MD; Maurizio Marconi, MD 


* The effectiveness of plasma ex- 
change in amyotrophic lateral sclerosis 
(ALS) was tested in four patients. Electro- 
myography (EMG) and clinical examina- 
tions were carried out before, during, and 
after the treztment. The EMG data showed 
a progressive unaffected motor neuronal 
decay. Clinically the course of the disease 
was no! dissimilar to that usually encoun- 
tered, although a momentary improve- 
ment was ebserved in two patients after 
the first procedure. Plasma exchange 
appears tc be of no value in treating 
ALS. 

(Arch Newrof37:511-513, 1980) 
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~ IS a chronic progressive, fatal 
neurolegical disezse characterized by 
the selective involvement of the motor 
neuron system. Because of the uni- 
formly poor prognosis for patients 
with ALS, it is mportant that any 
pessible treatment for the disease be 
evaluated as thorcughly and promptly 
as possible. 

Evidence of immunological factors 
in the pathegeresis of ALS has 
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recently been produced: a serum 
component. toxic to the CNS explants 
has been reported.’ Consequently 
ALS patierts have been treated with 
plasma exchange, but the results, 
based on clmical evaluation or spirom- 
etry and manual muscle tests, are 
controversial.^* 

We treated four patients with ALS 
with plasma exchange. The main 
purpose of the study was to quantitate 
the rate o^ motor unit loss and to 
document -he clinical course of the 
disease in erder to verify the useful- 
ness of the treatment. 


PATIENTS AND METHODS 
Patients 


Patient 1.— 58-year-old man had symp- 
toms beginmng in May 1978, when he 
noted slight weakness in his right arm and 
twitehing urder the skin of the right 
shoulder gircle. Similar symptoms devel- 
oped later on the left side. On examination 
in Septembe- 1978, there were no bulbar 
signs. Wastng and weakness of the 
shoulder gir&e and biceps were observed, 
mainly on th* right side, where moderate 
weakness ard atrophy of the intrinsic 
muscles of tne hand were also present. 
Fasciculations were observed in the upper 
limbs proxim.lly and in the left quadriceps 
muscle. Muse stretch reflexes were brisk 
in all four Lmbs; plantar response was 
flexor. Sensaton was unimpaired. 

Patient 2.— 47-year-old man began to 
have problems with speech in January 
1978. The presumptive diagnosis of ALS 
was made ia another hospital. In the 
following months, he complained of pro- 
gressive speezh difficulties and weakness 
and atrophy cf the intrinsic muscles of his 


hands. When admitted in September 1978, 
his speech was difficult but intelligible. 
Impaired tongue movements with moder- 
ate atrophy and fasciculations were pres- 
ent. The intrinsic hand muscles were 
moderately atrophic bilaterally and fascic- 
ulations were noted in the proximal 
muscles of the upper and lower limbs, 
where weakness of hip flexion and leg 
extension was found, and squatting was 
impossible. Muscle stretch reflexes were 
increased in all four limbs and exhaustible 
clonus of the knee was elieited bilaterally. 
Plantar response was flexor. All modalities - 
of sensation were normal. 

Patient 3.-One year before hospitaliza- 
tion, a 40-year-old sportsman noted twitch- 
ing in the left shoulder girdle with involve- 
ment of the right side soon thereafter. In 
the following months, increasing weakness 
of the shoulder girdle and arm muscles 
developed. On our first examination in July 
1978 there were no bulbar signs. Slight 
weakness and wasting were present bilat- 
erally in the upper limbs and there were 
weakness and atrophy of the intrinsic 
muscles of both hands, mainly on the left 
side. Wasting of the anterior tibial 
compartment on the right was evident. 
Random fasciculations and brisk muscle 
stretch reflexes were observed in all four 
limbs. Extensor plantar response was pres- 
ent on the right, equivocal on the left. His 
sensory examination was normal. 

Patient 4.-A 55-year-old man noted 
weakness of the left hard. In the following 
two years, wasting, wezkness, and twitch- 
ing movements in the upper and lower 
limbs developed. Six months before hospi- 
talization, speech difficulties and dyspha- 
gia appeared. Examinatior in September 
1978 revealed evidence of involvement of 
the facial, palatal, and tongue muscles and 
severe dysarthria. Markec wasting and 


Plasma Exchange in ALS—Silani et al 511 


weakness of the upper limbs were present, 
and the patient could not hold his arms up. 
The intrinsic hand muscles were severely 
atrophic bilaterally. In the lower limbs a 
moderate spasticity was present, and 
extension of the foot was weak bilaterally. 
He could not rise from the sitting position 
without support and was able to walk only 
with assistance. Muscle stretch reflexes 
were brisk in all four limbs. There was a 
positive Hoffmann’s sign on the right side 
and extensor plantar responses bilaterally. 
All modalities of sensation were normal. 


Methods 


Consecutive patients with clinically es- 
tablished ALS participated in an open six- 
month study. Each gave informed consent 
and none had been taking medication. 

Every patient was evaluated fully in our 
department, with complete history, clinical 
examination, routine laboratory tests, and 
a full basal electromyography (EMG) 
examination with motor and sensory 
conduction studies to confirm the clinical 
diagnosis. 

The conditions of all patients were moni- 
tored in the course of the study with stan- 
dardized neurological examinations by at 
least two of us separately and with EMG 
tests to measure the amplitude variations 
over time of the maximum compound 
potential (MCP) and negative spike in 
thenar and ipothenar muscles. In every 
patient the right and left median and ulnar 
nerves were stimulated at the wrist, and 
the MCPs were derived from the right and 
left thenar and hypothenar muscles. The 
recording electrode was placed in the mid- 
belly position and the reference electrode 
was placed on muscle tendon, so that the 
initial deflection of the action potential 
was always negative. Measurements were 
taken to maintain the exact position of the 
electrodes in the following test sessions. 
Care was taken to maintain constant 
temperature of the examined limbs. A 
modular two-channel EMG equipment with 
a wide-range electrical stimulator was 
used. 

Plasma exchange was performed with a 
continuous-flow cell separator within the 
blood bank. A two-arm technique was used. 
Blood was withdrawn from one arm of the 
patient and mixed with  acid-citrate- 
dextrose (ACD) in a ratio of one part ACD 
to eight parts whole blood, and passed 
through a Belleo 225-mL centrifuge bow] in 
which, at a speed of 4,800 rpm, the plasma 
was separated from the formed elements 
of the blood. The patient’s plasma was 
collected in a platelet collection bag, 
weighed, and discarded. The appropriate 
amount of fresh-frozen plasma and/or 0.9% 
physiological saline was pumped into the 
reinfusion bag along with the patient’s 
own cellular elements, and then reinfused 
into the patient’s other arm. During each 
procedure, eight to 12 cycles of plasma 
exchange were performed, to remove 60% 
to 70% of the patient’s plasma. The proce- 
dure was repeated after a 24-hour interval 
and sometimes after a two-day interval. 
This sequence was repeated at 15- to 30- 
day intervals over four months. 
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MEAN MCP VALUE (mV ) 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 


1978 





MARCH 


1979 


Maximum compound potentials (MCPs) in thenar and hypothenar muscles of four 
patients. Closed circles indicate mean value of amplitude of four MCPs, in right and left 
thenar and hypothenar muscles. Arrows indicate plasma exchange. 


RESULTS 


Although plasma exchange is an 
uncomfortable and long procedure, 
our patients satisfactorily tolerated 
the treatment. Difficulty with vene- 
puncture and catheter thromboses 
were frequent problems. In addition, 
we sometimes observed allergic reac- 
tions. 

The electrophysiological studies 
performed during our six-month trial 
showed, in all the patients, a constant 
decrease of the mean value of the four 
MCPs obtained in serial sessions (Fig- 
ure). Occasionally we observed an 
increased MCP value compared with 
that obtained from the previous EMG 
test in the same muscle, but in the 
following sessions we were able to 
confirm the progressive decrease of 
that specific value. We suggest that 
the collateral sprouting of surviving 
nervous fibers was responsible for 
these MCP variations.’ 

Clinically, patient 1 had no subjec- 
tive improvement from the treat- 
ment, and neurological examinations 
showed a progressive weakness and 
wasting in the upper and lower 
extremities. Fasciculations became 
generalized, with symmetrically hy- 
peractive stretch reflexes and exten- 
sor plantar responses. 

In patient 2, after the first plasma 
exchange we observed a partial 
improvement in speech, and squatting 
became possible. These improvements 
lasted less than 24 hours. In the 
following months the bulbar signs 
worsened and extremital weakness 
and wasting increased. Plantar re- 
sponses became extensor. Shortness 
of breath appeared after six months. 

In patient 3, bulbar signs appeared 


after three months and developed 
progressively (facial weakness, im- 
paired tongue movements with atro- 
phy and fasciculations, and difficulty 
with phonation, deglut:tion and chew- 
ing). Tremendous wasting and weak- 
ness of upper limbs developed, with 
severe atrophy of both hands. Spastic 
paraparesis was present with exten- 
sor plantar responses. Dyspnea ap- 
peared after four months. 

In patient 4, who had an advanced 
case of ALS, a temporary clin.cal 
improvement was observed after the 
first plasma exchange: speech was 
slightly more intelligible and he cculd 
raise his arms to comb his hair. No 
other changes were roted. After 24 
hours the improvement regressed. 
Bulbar and limb signs progressively 
worsened and spastic paraparesis de- 
veloped. He was confined to a chair 
after three months. Respiratory diffi- 
culty appeared at the same time. The 
patient refused further plasma ex- 
change and EMG tests because of 
marked deterioration. 


COMMENT 


The progression of ALS in four 
patients treated with plasma ex- 
change was established by EMG and 
clinical parameters. The treatment 
did not appear to modify the rate of 
decay of motor units, and the clinical 
course of the disease in our six-month 
study was not unlike that usually seen 
in ALS. 

The MCP evoked in a muscle can be 
accepted as an index of the number of 
functional motor units of that mus- 
cle.** Therefore the continuous de- 
crease of the MCP amplitude both 
during and after plasma exchenge 
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may »e taken as direct evidence that 
the degeneration »f the anterior horn 
eells m ALS is not affected by this 
weatment. 

Clinically, on serial neurological 
examsnafrons, we confirmed the pro- 
gress ve wasting and weakness of the 
-keletal muscles accompanied by 
worsening o: bulbar and upper motor 
meuron signs. Respiratory difficulty 
zppeared in three patients. 

It is noteworthy that the transitory 
mprovemen:s appeared only after the 
frst plasma exchange and were not 
confirmes by EMG tests. In our opin- 
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ion, they should be regarded as fluc- 
tuations in the course of motor neuron 
disease, as stressed by Tyler,’ or, 
most probably, a placebo effect. In 
fact, surprising improvement has 
been reported in ALS patients while 
receiving placebo." 

Notwithstanding the constraints 
imposed on generalizing from four 
cases, we co not believe that there is 
sufficient indication that plasma ex- 
change, in the manner used in this 
trial, has zny effect on the course of 
the disease. Additional clinical stud- 
ies, perhaps increasing the frequency 


References 


Brazier MAB eds): Amyotrophic Lateral Sclero- 
sis. New Yorx, Academic Press Inc, 1976, pp 
145-149. 

9. Norris FH Jr, Denys EH, Mielke CH: Plas- 
mapheresis im amyotrophic lateral sclerosis. 
Muscle Nerve 1:342, 1978. 

6. Monstad 1, Dale I, Petlund CF, et al: Plas- 
mapheresis in motor neuron disease (MND): A 
controlled stucy. Acta Neurol Scand Suppl 67:57, 
270, 1978. 

7. Wohlfart G: Collateral regeneration from 
residual motor nerve fibers in amyotrophic later- 
al sclerosis. Neurology 7:124-134, 1957. 

8. McComas AJ, Fawcett PRW, Campbell MJ, 
Sica REP: Electrophysiological estimation of the 
number of mocor units within a human muscle. 


of the procedures, are necessary 
before this treatment is considered 
definitely ineffective m ALS. In our 
experience, however, that goal is not 
simple to realize. These patients are 
often debilitated, and various compli- 
cations, such as difficulty with vene- 
puncture, needle thromboses, and al- 
lergic reactions, occurred in our cases. 
Similar difficulties have been well 
described in literature.” 


Giovanni F. Ayala, MD, and Brian Steingo, 
MD, critically read the manuscript. 


J Neurol Neurosurg Psychiatry 34:121-181, 
1971. 

9. Brown WF: A method or estimating the 
number of motor units in -herar muscles and the 
changes in motor unit count with ageing. 
J Neurol Neurosurg Psychiatry 35:845-852, 
1972. 

10. Tyler HR: Double-blind study of modified 
neurotoxin in motor neuron disease. Neurology 
29:77-81, 1979. 

11. Faared GC, Tyler HR: The use of isoprino- 
sine in patients with amyotrophic lateral sclero- 
sis. Neurology 21:932-940, 1971. 

12. Penching AJ: Recent advances in immuno- 
logical therapy: Plasma exchenge and immuno- 
suppression. Br J Anaest* 5121-28, 1979. 


Plasma Exchange in ALS—Silani et al 513 


A Pedigree of Amyotrophic Chorea With Acanthocytosis 


Shozo Kito, MD; Eiko Itoga, MD; Yukio Hiroshige, MD; Noboru Matsumoto, MD; Shiro Miwa, MD 


e Several pedigrees of which some 
members showed a clinical syndrome 
consisting of mental changes, choreatic 
involuntary movements, limb muscle atro- 
phy, and acanthocytosis have been 
reported in the United States and the 
United Kingdom. Such a case and some 
of the family members who had such 
abnormalities as acanthocytosis, hypo- 
B-lipoproteinemia, convulsions, and con- 
fusion was observed. Results of biochem- 
ical analysis of catecholamines and their 
metabolites in CSF and urine showed an 
elevated value of norepinephrine in CSF 
and increased urinary secretion of 
DOPAC. The authors propose to desig- 
nate this syndrome as amyotrophic cho- 
rea with acanthocytosis. 

(Arch Neurol 37:514-517, 1980) 


ive pedigrees of a peculiar syn- 

drome that consists of mental 
changes, choreatic involuntary move- 
ments, limb museular atrophy, and 
acanthocytosis have been hitherto 
reported in the United States and the 
United Kingdom. The disease is heri- 
table and usually runs an insidiously 
progressive course. We studied such a 
pedigree that included four cases and 
are now reporting on the results of 
neurological and biochemical studies 
on catecholamines and the nature of 
RBC membrane abnormalities. 


REPORT OF A CASE 


The proband is a 50-year-old man who 
visited our clinic complaining of choreatic 
involuntary movements and resulting dys- 
phasia. Since the age of 36 years, he had 
had frequent near accidents while driving 
his motorbicycle. At the same time, charac- 
ter changes, such as lying and irritability, 
were noted by his wife. At age 43 years, he 
noticed atrophy of the left thenar muscles 
that spread to the interossei muscles of the 
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same side and the intrinsic hand muscles of 
the opposite side (Fig 1). Choreatic invol- 
untary movements started at age 46 years 
and these coupled with muscular atrophy of 
the lower limbs resulted in gait distur- 
bance. Involuntary hiccup-like vocaliza- 
tions appeared and all these symptoms 
were slowly progressive. An uncle on the 
father’s side and a younger brother were 
considered to be equally affected with 
mental symptoms and epileptic seizures 
(Fig 2). In addition, his son had acanthocy- 
tosis and hypo-f-lipoproteinemia, although 
he had no abnormalities on physical exam- 
ination. 

At admission, this poorly nourished 
patient had a blood pressure of 120 to 90 
mm Hg. The pulse rate was 60 to 72 beats 
per minute, with occasional bradycardia of 
40 to 42 beats per minute. Slovenly ap- 
pearance and behavior were striking. Nev- 
ertheless, both orientation and under- 
standing were well preserved and IQ level 
was in the normal range of 104 (Wechsler 
Adult Intelligence Scale). The most out- 
standing signs were ‘involuntary move- 
ments of the tongue, facial muscles, and 
proximal limb muscles accompanied by 
echolalia, somewhat similar to the cases of 
Gilles de la Tourettes syndrome. These 
involuntary movemerts induced difficulty 
in vocalization, eating, and swallowing. 
Muscle tonus was generally decreased and 
muscle atrophy with considerable weak- 
ness was observed predominantly in distal 
muscles with decreased or absent stretch 
reflexes. Neither patnelogic reflexes nor 
ataxic signs were noted. Vibratory sense 


was slightly diminished at the medial mal- 
leoli. 

Results of routine laboratory examina- 
tions are given in the Table. It was ncte- 
worthy that the peripheral blood smears 
showed many acanthocytes as shown in Fig 
3. The presence of acanthocytes in the 
peripheral blood was confirmed by examin- 
ing wet preparations under a phase con- 
trast microscope. A small amount of venous 
blood collected in a disposable syringe 
without anticoagulant drugs was immedi- 
ately fixed in 0.75% glutaraldehyde in 0.1M 
phosphate buffer, at a pH of 7.4, postfixed 
in 1% osmium tetroxide, dehydrated in 
graded concentrations of ethanol, and 
finally suspended in acetone. A drop of the 
final suspension was air-dried on a g ass 
coverslip. A coating of gold and pallad um 
was applied before the cells were observed 
in a scanning electron microscope. Dehy- 
drated erythrocytes in ethanol were resus- 
pended in amyl acetate, dried with the 
critical point drying method, and then sim- 
ilarly coated with gold and palladium. No 
substantial difference between air drying 
and critical point drying was noted in 
erythrocyte morphology, and acanthocztes 
were seen in both specimens. Typical aean- 
thocytes were characterized by thorny 
cytoplasmic projections of varying lergth 
as shown in Fig 4. Besides, both SGOT and 
SGPT levels were slightly elevated and 
serum lactic dehydrogenase (LDH) levels 
were increased to 1,644 units with LDH, 
fraction as high as 51.1%, whereas serum 
creatine phosphokinase (CPK) activity was 
317.4 units. Results of CSF examination 





Fig 1.—Marked atrophy of intrinsic hand muscles. 
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were net cantribttory. 

Eleetrocardiegram showed sinus brady- 
cardia. "here were both sporadic and 
rhythmie ;$— waves of 6 to 7 Hz in all leads 
by EEG examination. Computerized tom- 
ograpay scamming was performed with 
signs of bilateral dilation of the ventricles 
and caudate atrophy (Fig 5). Results of 
electromyogram (EMG) | examination 
showed typical neurogenic patterns of 
long-duration neuromuscular units (NMU) 
and high-emplitud2 NMU in intrinsic hand 
muscles. Bicpsy of the anterior tibial mus- 
de was performed and neurogenic muscle 
atrophy was noticed. There was also an 
increase af centrz] nuclei, muscle fibers 
with numereus vesicular nuclei, and focal 
lesses of phosphorylase activity within 
muscle fibers (Wig 5). 

Because of the involuntary movements, 
we assayed catecholamines and their me- 
tabolites beth in urine and CSF by high- 
pressure liquid chromatographic analysis 
using the trihydroxyindol (THI) method. 
Inereased excretior of 3,4-dihydroxyphen- 
yl acetic acid ‘DOPAC) in 24-hour urine 
Samples and z noticeably high level of 
nerepinephrine of 136.6 mg/mL in CSF 
were observed (Lable). 


PATIENT’S RBCs 


Red bleed cell osmotic fragility exam- 
ined by Samford’s method was normal. The 
RBC sodium eoutent was 7.7 mEq/L (con- 


B® «ce Neurological! Features 


ld »cant^ocytesis 


Fig 2—Pedigree map. 





Fig 3—Peripheral diood smear of proband 
shows many aeentnocytes (Wright's stain, 
X 509). 
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trol, 9.3 mEq/L) and potassium content 
was 89.5 m£q/L (control, 96.4 mEq/L); the 
total catim concentration was slightly 
decreased. Intracellular calcium concentra- 
tion determined by an atomic absorption 
spectrophoiometer was 1.0 ug/mL of 
packed celis and this value was not sub- 
stantially different from the control value 
of 1.1 ug/mL of packed cells. 

The patients' RBCs were incubated at 37 
°C in group-compatible normal serum. The 
acanthocytes were not restored to disco- 
cytes when incubated up to 180 minutes. 
Normal RBCs incubated with the patient's 





serum for 180 minutes at 37 °C showed no 
alteration in morpbology. These results 
suggested that the shape abnormality of 
the patient's RBC is due to the intrinsic 
defect of RBCs, but mot due to the plasma 
factors. Heparinized venous blood was 
obtained from the patient and a healthy 
laboratory personnd. The blood was 


washed four times ir isetonic phosphate- 
buffered saline at a pH of 7.4. Hemoglobin- 
free erythrocyte membranes were pre- 
pared by the method »f Dodge et al. Care 
was taken to remove the pellet of unlysed 
leukocytes after each wash of membranes. 







Test 


Blood 
Erythrocytes,/cu mm 


Leukoc»tes,/cu mm 
Hemogt!»bin, dL 
Hematocrit, 96 

Blood piatelet, /cu mm 


Coomb's ‘est 
Direct 


Indirect 


Urine 
Protein 


Glucose 
Urobilinegen 
17-ketoseroid, mg/ day 


~“hydrexycorticosteroids, mg/day 


Serum eleetrolytes, mEq/L 
Na 


K 
Cl 

Ca 

Serum iron. y96 


Serum tctal protein, g/dL 
Albumin, % 


a,-globulis 

@.-globulis 

B-globulir: 

y-globulin 

Albumin/elobulin ratio 
IgG, mg/dL 









Serum lacticsdehydrogenase, miV 





phosphate method (mean) 
Cholesterol, mg/dL 
B-lipoprotein, mg/dL 
Triglyceride, mg/dL 


Laboratory Values 









N 
eur NI 
OC} Ol 


04 
SGOT, Karmen units 64 
SGPT, Karmen units 57 







Alkaline phosphatase, IU (mean) 43 (40 — 120) 
Acid phosphatase, IU (mean) 2.5 (1 = 4) 
Creatine phosphokinase, units by inorganic -17.4 (0 = 20) 






Result 









437 x 10° 

8,900 
11.8 
27.1 

235,000 



































03 


1,3990 






















Amuntranhia Dhana 


Erythrocyte membranes were solubilized 
Laboratory Values (cont) in 1% sodium dodecyl sulfate in the pres- 
ence of 1% mercaptoethanol. Membrane 
polypeptides -were determined by poly- 
acrylamide gel electrophoresis in sodium 
dodecyl sulfate as described by Neville.’ 
The patient’s erythrocyte membranes, 
when compared with the control mem- 
branes, showed no substantial difference 
in membrane protein pattern (Fig 7). 

The levels of activity of RBC enzymes of 


Test Result 





CSF, mg/dL glycolytic pathway, glucose 6-phosphate 
Protein dehydrogenase, 6-phosphogluconie dehy- 
Glucose drogenase, glutathione reductase, gluta- 

Catecholamine and metabolites*: thione peroxidase, adenylate kinase, aden- 
Urine, mg/day osine deaminase, and acetycholine esterase 

DOPA 60 were determined by the methoc of Beutler 
HVA 35 et al, and the levels were either norma! or 
DOPAC 11.62 slightly elevated. The intracellular concen- 
DA 1.920 tration of reduced glutathione was nor- 
NE 200 mal. 
CSF, ng/mL COMMENT 
DOPA Not done 
DOPAC 17.4 A hereditary disease with choreztic 
DA 7.6 involuntary movements and acantho- 
NE 136.6 cytosis had been described in one pedi- 
*DOPA indicates 3,4-dihydroxyphenyl-L-alanine; HVA, homovanillic acid; DOPAC, 3,4-dihydroxy- gree from New England by Estes et 
phenyl acetic acid; DA, dopamine; NE, norepinephrine. al‘ in 1967 and this was chiefly from a 


= j E S Fig 4.—Scanning electron microscopy of 
M x acanthocytes ( x 9,000). 





Fig 5.—Computerized brain tomogram of 
proband showing dilation of ventricles and 
caudate atrophy. 


Fig 6.—Histological picture of biopsy spec- 
imen of anterior tibial muscle of proband. 
Left, Typical picture of neurogenic muscle 
atrophy is observed accompanied by 
increase of central sarcolemmal nuclei 
and connective tissue (hematoxylin-eosin, 
x 200). Right, Decreased phosphorylase 
activity in atrophic muscle fibers and 
moth-eaten pattern in some nonatroohic 
fibers (phosphorylase, x 400). 
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hematelogse viewpoint.’ Nevertheless, 
it was Levime et a 5 who (to our knowl- 
edge) repertec this peculiar syndrome 
for the first time zs a clinical entity in 
19 “amily members of the same pedi- 
gree. Tae characteristics of their cases 
were acfoliow:: (1) gradual increase in 
choreoathesotie nvoluntary move- 
ments ef ial muscles, tongue, and 
four limbs; (2) generalized muscle 
weekness with hypotonia and dimin- 
ished tendon reflexes; (3) acanthocyto- 
sis ef 1— teS0%; (4) occasional appear- 
ane2 of atia, epilepsy, and schiz- 
oph-eni- mental confusion; and (5) 
normal IQ ‘evels. As for laboratory 
examinatiems, serum LDH activity 
was increased as much as two times 
that of healthy persons. In the same 
year, 1968, Chritch.ey et al’ discovered 
another pedigree ef eight cases from 
Kentucky with a similar clinical pic- 
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Fig 7.—Eleetrophoretic patterns of RBC 
membrane proteins in 11% acrylamide 
gels stained with Coomassie's brilliant 
blue. No substantial difference in stained 
bands between normal RBC membrane 
(left) and patient's ghosts (right). 
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ture and they named the syndrome 
“acanthoeytosis and neurological dis- 
order without af-lipoproteinemia." In 
these cases, ECG abnormalities and 
pneumoeacephalographic atrophy of 
the caudate were also presented. It 
was noteworthy that there was a case 
of Freidreich's disease complicated by 
acanthocytosis in the same pedigree. 
Throughout these two pedigrees, em- 
phasis had been put on normal serum 
B-lipoprotein values. In 1970 and 1972, 
Chritchley et al'^ discovered the sec- 
ond and fhird pedigrees of this syn- 
drome from the United Kingdom that 
were follewed by Aminoff's? descrip- 
tion of the fourth pedigree. In 1978, 
Bird et aF’ described the fifth pedi- 
gree of this syndrome and one autopsy 
case for the first time. In this autopsy 
case, there was noticeable macroscopic 
atrophy of the caudate, putamen, and 
pallidum aad there was extensive glio- 
sis in both hemispheres, the cerebel- 
lum, and tne spinal gray matter. The 
histologic picture of the skeletal mus- 
cle showec typical neurogenic atro- 
phy. In adcition, Bird et al pointed out 
no decrease in glutamic acid decarbox- 
ylase activity in basal ganglia, thus 
being different from cases of Hunt- 
ington’s chorea. In this connection, 
our finding of increased urinary sec- 
retion of DOPAC deserves special 
attention snce urinary DOPAC level 
is usually decreased in Huntington’s 
chorea. Furthermore, we have pointed 
out that the norepinephrine concen- 
tration in CSF was elevated in the 
present case, to our knowledge a find- 
ing hitherte undescribed. In our case, 
involuntary movements had charac- 
teristics of chorea and Gilles de la 
Tourette’s syndrome, and echolalia in 
this case wes probably due to involun- 
tary movements of laryngeal muscles. 
Skeletal muscle atrophy in this case 
was that of a typical neurogenic pat- 
tern both histologically and on EMG, 
while serum CPK levels were ele- 
vated. We vould like to put emphasis 
on increased LDH, fraction in the 
zymogram i^ connection with this ele- 
vated CPK evel. Bassen-Kornzweig’s 
syndrome is widely known as a clinical 
entity in wh ch a combination of acan- 
thocytosis aad neurological signs ex- 
ists. In our ease, the serum B-lipopro- 
tein value was slightly lowered but 
was not so low as to be designated 
a B-lipoproteinemia. 





Based on results of in vitro experi- 
ments, Estes et al assumed that there 
were some abnormalities not only in 
the RBCs but the plasma in their case. 
On the contrary, n the present case, 
mixed incubation of normal RBCs 
with the patients serum failed to 
induce acanthocytes and the normal 
serum did not restere the shape abnor- 
malities of the patient’s RBCs. There- 
fore, an intrinsic defect of the RBC 
was assumed to exist in our case. As 
for serum lipids, there were low serum 
total cholesterol ard decreased B-lipo- 
proteinemia in the proband and hypo- 

-lipoproteinemia in a proband's child 
with acanthocytosis. 

The patient was characterized by 
neurological signs and acanthocytosis, 
and abnormalities were observed in 
serum CPK, LDH. SGOT and SGPT 
activities together with slightly re- 
duced serum f-lipoprotein level. The 
neurological problems should be con- 
sidered in relation to these biochemi- 
cal abnormalities. We assume that 
membrane abnormalities mainly af- 
fecting the nervous system and the 
RBCs might be causal factors for this 
peculiar syndrome, and a designation 
of "amyotrophie chorea with acantho- 
cytosis" is proposed. As for genetic 
factors, to our knowledze there was no 
established model of transmission in 
this clinical syndrome zs far as hither- 
to reported cases w2re concerned. 
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Macrocephaly With Head Growth Parallel 
to Normal Growth Pattern 


Neurological, Developmental, and Computerized 
Tomography Findings in Full-term Infants 


Ross E. Pettit, MD; Anthony W. Kilroy, MD; Joseph H. Allen, MD 


è Fifteen infants with macrocephaly 
had a head growth pattern parallel to 2 
SDs above normal. In eight patients with 
initial and subsequent normal findings on 
neurological and developmental examina- 
tions, computerized tomography (CT) 
showed slight ventricular dilation and 
increased width of the subarachnoid 
space anteriorly. The other seven patients 
had abnormal results from neurological or 
developmental examinations. The CT 
findings in two were similar to those in the 
first group; in four, other abnormalities 
were observed; and one had a normal 
scan. None of the 15 infants required 
shunting. In infants with this head growth 
pattern, a similar CT scan with ventricular 
dilation and widened subarachnoid space 
could be found in patients with normal or 
abnormal results from neurological and 
developmental examinations. Those in- 
fants with this CT scan pattern and normal 
neurological and developmental findings 
appear to have a benign condition. 

(Arch Neurol 37:518-521, 1980) 


{ niants with macrocephaly (head cir- 
cumference greater than 2 SDs 
above the mean) are often evaluated 
for hydrocephalus. The condition may 
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manifest in one of three ways. First, 
the initial occipitofrontal circumfer- 
ence (OFC) is greater than the 98th 
percentile. Second, periodic head cir- 
cumference measurements may re- 
veal an acceleration of head growth 
“crossing” the normal curve. Third, 
head growth in the first two situa- 
tions may continue above but parallel 
to the 98th percentile. Prior to com- 
puterized tomography (CT) of the 
head, children in the third group 
usually did not undergo invasive 
neuroradiographic investigation un- 
less there was evidence of either a 
neurologic or developmental abnor- 
mality. The CT procedure, being non- 
invasive and highly informative, per- 
mits the investigation of a large num- 
ber of such children. 

The term “extraventricular obstruc- 


‘tive hydrocephalus” (EVOH) is used 


here to describe a form of communi- 
cating hydrocephalus with collections 
of subarachnoid fluid at the base and 
over the convexities of the brain, pro- 
ducing enlargement of the subarach- 
noid space. The subarachnoid fluid is 
almost always symmetrically distrib- 
uted over the anterior halves of the 
supratentorial compartment and al- 
ways extends into the interhemisphe- 
ric fissure. Usually, EVOH is asso- 
ciated with at least a minimal degree 
of enlargement of the ventricular sys- 
tem.' This is illustrated in the Figure. 
Normal ventricular measurements in 
an infant age group as seen on CT 
scans are lacking. In this study, esti- 


mates were made subjectively and by 
employing lower limits of the classic 
Evans index. (This index was based 
on pneumoencephalograms, which 
have been shown to produce some 
ventricular expansion.) 


PATIENTS AND METHODS 


All infants 2 years of age or less who had 
a CT scan at Vanderbilt University Chil- 
dren’s Hospital, Nashville, from April 1, 
1975, to Aug 1, 1978, were identified. The 
hospital charts of these infants were 
reviewed to identify patients with macro- 
cephaly and a head growth curve that was 
parallel to normal. This was determined by 
having two or more head measurements 
that were at least two months apart. One 
hundred and ninety-nine charts were 
reviewed and 15 term infants were identi- 
fied with this head growth pattern. Each 
chart was reviewed with special attention 
to the following: birth history, mode of 
delivery, head circumference at birth, neu- 
rologic-developmental assessment, and CT 
findings. The head circumference chart of 
Nellhaus’ was used. Development was 
assessed by the Denver Developmental 
Sereening Test. Subsequently, an attempt 
was made to have each patient return for 
measurement of the head circumference, 
neurologic and developmental assess- 
ment, and, when indicated, another CT 
scan. 


REPORT OF CASES 


There were 15 infants idertified with a 
head cireumference greater than but paral- 
lel to the 98th percentile. These cases are 
summarized in the Table. Cases 1 through 7 
are briefly summarized herein. 

Case 1.- This child was initially referred 
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Cemputer zed tomography scan of patient 2 at 13 months of age. 


for evaluatiow of macrocephaly and mild 
hyp»onia wh=n she was 8 months old. She 
wasdeliverecuneven-fully at full term of a 
28-vcar-oid g-avida 4, para 3 woman by a 
vertex vagina! delivery. The OFC at birth 


.wat 39 cm; at 8 menths, it was 48 cm. 


Neurologic examination revealed mild gen- 
eraized hyp»tonia, normal reflexes, and 
normal deveepmental progress. Electro- 
myozgraphy sesults end nerve conduction 
veleeities we normal, as were findings on 
a hour qeantitative urine amino acid 
Screen. A IT scan showed minimal 
enlargementeof the ventricular system, the 
cisterns at -he base, and an estimated 
Wam lucer cerebral fluid density in the 
interhemispheric fissure. At 9 months of 
age. she sont nued to show normal develop- 
mert an: m id generalized hypotonia. The 
OFC was 49m. She was reevaluated at 2 
years 5 monens of age. The OFC was 53.5 
cm and the 3eurologie and developmental 
examinatior results were normal. A second 
CT scan revealed minimal ventricular 
enzrgemen with interval disappearance 
ef the visib= extraeerebral fluid. The fa- 
ther's @FC was 59.5 cm. 

CASE Z.— 7 5-month-old boy was seen for 
eva. uation =f macrocephaly. The patient 
was delivere3 uneventfully at full term of a 
Li-rear-old »ravida 1, para 0 woman by a 
vertex vagi-al delivery. The OFC at birth 
was 34.5 cn> at 6 months, it was 47.5 em. 
Neurologic examination and develop- 
mental assessments showed normal find- 
ings. A CT scan revealed the pattern of 
EXOH, wita minimal ventricular enlarge- 
ment assocated with enlargement of the 
cisterns at he base and symmetric lucent 
fld densixes over the anterior half of 
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both cerebral Bemispheres, extending into 
the interhemispheric fissure (Figure). At 
16 months of age, results of neurologic and 
developmental assessments were still nor- 
mal; the OFC was 52 em. The CT sean 
findings were anchanged. 

CasE 3.-A 2]-month-old boy was re- 
ferred for evaLiation of macrocephaly. The 
patient was delivered uneventfully at full 
term by a vertex vaginal delivery of a 
16-year-old gravida 1, para 0 woman. The 
patient's deve opment was normal, but at 
age 16 month , his OFC was 51 em. At 21 
months, the CFC was 52 em. The neuro- 
logic examina.ion results were normal, but 
development was possibly slightly delayed. 
A CT scan revealed mild ventricular 
enlargement, also with definite enlarge- 
ment of the subarachnoid spaces at the 
base and verz minimally over the hemi- 
spheres, and in the interhemispheric fis- 
sure. His condition was reevaluated when 
he was 26 menths old. The OFC was 52.5 
cm; results of neurologic and develop- 
mental exam mations were normal. 

Case 4.—Tais boy's condition was ini- 
tially evaluated when he was 6 months old. 
The patient was delivered at full term of a 
25-year-old gravida 2, para 0, aborta 1 
woman by -mergency cesarean section 
because of ce»halopelvic disproportion. We 
were unable to obtain the birth records. 
The OFC at € months was 47 em; neurologic 
and developmental examination findings 
were normal A CT scan showed minimal 
ventrieular enlargement with a minimal 
lucent fluid «ensity in the interhemisphe- 
ric fissure. When he was 16 months old, the 
OFC was 52cm, and results of neurologic 
and developmental assessments were nor- 


mal. A CT scan at this time demo. 
disappearance of the extracerebi 
density and no change in the siz 
ventricular system. 

Case 5.—Macrocephaly was eval 
a 6-month-old boy. He was delivere 
term of a 21-year-old gravida 1, 
woman by cesarean section bec 
cephalopelvie disproportion. The 
birth was 39.5 cm. At age 6 weeks, 1 
was 40 em; at 5 months, it was 45.5 ı 
months of age, the OFC was 48 
neurologic and developmental ass 
results were normal. A CT scan at t 
revealed minima! enlargement of tl 
al ventricles, with enlargement 
subarachnoid spaces at the bzse an 
interhemispheric fissure, with ver 
mal fluid density visible over the 
poles. When he was 9 months « 
neurologic examination and develo, 
assessment findings were norm; 
OFC was 50 em. 

CasE 6.-A ]2-month-old boy \ 
ferred for evaluation of macroceph 
seizures. He was delivered unevent 
full term of a 25-year-old gravida 3 
woman by a vertex vaginal delive 
OFC at birth was 38.5 em. The 
during the first year were as folloy 
month, 40 cm; 2 months, 42.5 em; 3 1 
46 cm; and 12 months, 51 em. His : 
were diagnosed as febrile seizures. 
opmental and neurologic exami 
showed normal findings. A C7 
revealed slight ventricular enlar; 
with only an equivocal degree of ext 
bral fluid density. The patient conti 
do well and was seen again when h 
years 11 months old. The OFC was £ 
Neurologic and developmen:al asse 
findings remained normal. His m 
OFC was 60 em. 

Case 7.— This girl's condition w: 
evaluated when she was 7 weeks o 
was delivered uneventfully zt full te 
29-year-old gravida 1, para 1 woma 
vertex vaginal delivery. The OFC a 
was 35 em. At 7 weeks of age, the O] 
41.5 em; results of neurologic and d 
mental assessments were normal. 
scan revealed minimal enlargement 
ventricular system associated wi 
largement of the subarachnoid sp: 
the base and equivocal enlargement 
interhemispheric fissure. The head c 
ference remained above the 98th | 
tile, and when she was seen at 15 mo 
age, measured 50 em. The CT scan fi 
were essentially unchanged. Di 
mental and neurologic examination 
were normal. 

Of the remaining seven patients (: 
to 15, Table), all had either abnorm: 
rologie histories and findings or abi 
developmental findings, or a combi 
of both. Four of these seven patient: 
seizure disorder. The clinical data a 
findings of all patients in this seri 
summarized in the Table. 


COMMENT 


Fifteen patients in this serie 
macrocephaly and a heed growtl 
tern that remains above but para 
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Summary of Cases 

















Significant Neurologic 
Reason for Other Examination Tomography First 
Referral History* Findings Development Scant Visit 
Macrocephaly OFC at birth, Normal Normal 8 mo, EVOH with slight 8 mo 2 yr 5 mo 
39.0 cm ventricular dilation; 
2*^; yr, minimal ven- 
tricular dilation 


Computerized 


Case/Sex 




























2/M Macrocephaly OFC at birth, Normal Normal 6 mo, EVOH—16 mo, 6 mo 1 yr 4 mo 
34.5 cm no change 

3/M Macrocephaly OFC at birth Normal Normal 21 mo, minimal ventric- 6 mo 2 yr 2 mo 
unknown ular dilation 






















Macrocephaly Cesarean sec- Normal 7 mo, EVOH; 16 mo, 7 mo 1 yr 4 mo 
tion, CPD, no change 
OFC at birth 


unknown 


OFC at birth, 
39.5 cm, ce- 

sarean sec- 

tion, CPD 


Febrile sei- Normal Normal 12 mo, slight ventricu- 12 mo 2 yr 11 mo 
zures; OFC lar dilation 
at birth, 38.5 

cm 

OFC at birth, Normal 8 mo, EVOH with slight 
35 cm ventricular enlarge- 

ment; 18 mo, only 

slight ventricular en- 
largement 


5 mo, EVOH 3 wk 1 yr 9 mo 













Macrocephaly Normal 6 mo, EVOH Birth 9 mo 






Macrocephaly 












Macrocephaly 























Elective cesar- Normal Normal 
ean section; 
OFC at birth, 


35.0 cm 


Develop- Seizures; OFC 
mental de- at birth un- 
lay known 


Macrocephaly Cystic fibrosis; Normal 7 mo, cortical atrophy; 1 yr 4 mo 1 yr 10 mo 
OFC at birth . 2 yr, cortical atrophy 
unknown 


Cesarean sec- Slight in- Decrease in 
tion, CPD; crease of gross motor 
OFC at birth tone on function 

unknown left 


Left-sided sei- Left hemipar- Normal 8 mo, diffuse atrophy; 
zures; left esis right temporal in- 
hemiparesis farct; 12 mo, diffuse 

atrophy with evi- 

dence of old right 
temporal infarct 


Seizures, cesar- Decreased Delayed 3 mo, left occipital por- 5 wk 1 yr 
ean section tone on encephalic cyst; 6 


Macrocephaly 



















Delayed 16 mo, norma! 2 mo 1 yr 9 mo 












































Macrocephaly 4 mo, EVOH 


























Macrocephaly 4 mo 1 yr 10 mo 















Macrocephaly 








because of right, spas- mo, same with shunt 
placenta tic hemi- 

praevia; OFC paresis 

at birth un- 


known 

14/F Macrocephaly OFC at birth Normal Delayed 2 mo, agenesis of cor- 

unknown pus callosum 

Macrocephaly Seizures; OFC 4 mo, mild increase in 2 mo 
at birth un- ventricular size 








2 mo 8 mo 





known 


*OFC indicates occipitofrontal circumference; CPD, cephalopelvic disproportion. 
TEVOH indicates extraventricular obstructive hydrocephalus. 


normal All were full-term infants ventricular enlargement and/or cerebral fluid collection has disap- 
with height and weight below the 98th EVOH. Ventricular enlargement was peared. Two patients with similar 
percentile. Eight patients had both not thought to be significant enough clinical and radiographie findings 
normal neurologic findings and nor- to require a shunting procedure. Of ^ have been described, in neither of 
mal development. Of these eight the seven patients seen on follow-up, whom was shunting required and who 
patients, seven have returned for  fourhad repeated CT evaluations. The both continued to develop normally.’ 


reevaluation, and their histories are interval between CT scans ranged Head cireumferences at birth were 
summarized. Patient 8 was unavail- from eight to 19 months. Mild ventric- known for only eight patients. Three 
able for follow-up. In all eight patients, ular enlargement was seen consistent- ^ revealed evidence of macrccephaly at 


the CT scan revealed either minimal ly, but in two of four cases, the extra- birth. 
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PTT ELS ERT 


Ten of 15 patien's in our series are 
male (6679 Seven of these ten 
patients had EVCH, five of whom 
were male (71%). Robertson and Gom- 
ez' reported a series of patients with 
external Lhwdrocepnaalus, all six of 
whom were male. A male preponder- 
ance for megalencephaly,;- and be- 
nign intracranial hrpertension in chil- 
dren, had Been reported previously. 
The significance of a male preponder- 
ance in these conditions is unknown. 

Famil» histories did not reveal evi- 
dence cf macrocephaly. However, 
head circumference in two parents did 
demonstrate macrocephaly. Head 
measurements were obtained for as 
many perems as possible when they 
returned with ther children for re- 
evaluatien «f thei> conditions. This 
indicates that a history is not reliable 
for obtainmg this information and 
stresses the need for head circumfer- 
ence measur=ments in as many family 
members a= possible. This informa- 
tion might substamtiate a suspected 
genetic temiency for macrocephaly 
asseciated with this head growth pat- 
tern. 

The terms “external hydrocepha- 
lus” and EWOH are often used inter- 
changea»ly. As stated previously, 
EVOH aas a rataer typical radio- 
graphic picture. Differentiation be- 
tween this *ype of subarachnoid col- 
lection and the cdllection seen with 
cortical atrophy earnot be made radio- 
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graphically with complete certainty, 
although in eases of EVOH there is 
not an associated enlargement of the 
cerebral sulci and the head circumfer- 
ence is increesed. Certainly, differen- 
tiation from subdural collections can 
be made. In tLe latter, the medial edge 
of the fluid cclection is sharp and well 
defined. The signifieance of EVOH is 
uncertain. It aas been suggested that 
it may be an early sign of congenital 
communicatirg hydrocephalus that 
spontaneousl- arrests. The radio- 
graphie picture of EVOH is not seen 
in adults, even with macrocephaly. 
Similar radiegraphic findings have 
been seen ir pediatric patients un- 
dergoing cl=motherapy,’ malnour- 
ished patients (deprivation dwarf- 
ism),'^ and im resolving neonatal sub- 
ependymal and intraventricular 
hemorrhages *' 

Recently, z series of patients with 
similar radiographic and clinical pic- 
tures were described." The conditions 
of these patients were diagnosed by 
subdural pun*ture as benign subdural 
collections. Mone of these patients 
required shur ting, and subdural punc- 
tures were nc considered therapeutic. 
In our series, subdural punctures were 
not performed because the extracere- 
bral fluid aceumulations appeared to 
have the radiographic density of 
CSF. 

Because of the limited number of 
patients in oer series and the ongoing 
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nature of this study, it is difficult to 
establish any firm corclusions. How- 
ever, it is our impression that term 
infants with macrocephaly, head 
growth patterns parallel to the 98th 
percentile, normal neurologic and de- 
velopmental progress, and CT find- 
ings of minimal ventricular enlarge- 
ment and/or EVOH have a benign 
condition. While EVOH is a specific 
radiographic finding, it is not diag- 
nostic of any specific clinical condi- 
tion, and therefore continuing clinical 
evaluation is needed. This opinion dif- 
fers from that of others," who 
believe that children with macroceph- 
aly and a head growth pattern parallel 
to the 98th percentile co not have 
arrested hydrocephalus and should 
have a shunting procedure. 

The data collected so far in this 
series suggest the following protocol 
for evaluation of infants with a triad 
of head circumference greater than 
the 98th percentile, a head growth 
pattern parallel to the normal curve, 
and normal neurologic-developmental 
progress: (1) OFC taken at birth; (2) 
mode of delivery; (3) parents’ head 
size; (4) neurologic and developmental 
assessments; (5) CT scan; and (6) long- 
term follow-up. A larger, prospective 
series with long-term follow-up should 
help clarify the natural history of this 
interesting problem and help establish 
guidelines for management. 
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Brief Communications and Clinical Notes 


Asterixis Following Metrizamide Myelography 


Bernard Rubin, DO; Gary Horowitz, DO; Richard I. Katz, MD 


e Two patients seen after lumbar 
myelography with metrizamide demon- 
strated transient confusion and asterixis. 
Metabolic etiologies were excluded. To 
our knowledge, these are the first 
reported cases of asterixis following 
myelography with metrizamide. 

(Arch Neurol 37:522, 1980) 


etrizamide (Amipaque) is a new 

water-soluble contrast agent that 
has recently been introduced in the 
United States for myelography. The 
advantage over iophendylate injection 
(Pantopaque, the previously preferred 
contrast agent) is its high solubility 
and relatively rapid clearance from 
the CSF, rendering the aspiration of 
metrizamide at the conclusion of the 
study unnecessary. 

The most serious side effect follow- 
ing myelography with metrizamide is 
the occurrence of seizures. Rarely, 
other neurological phenomena such as 
hallucinations, dizziness, meningis- 
mus, confusion, visual and speech dis- 
turbances, disorientation, and hyper- 
esthesias have been noted." 


REPORT OF CASES 


Case 1.—A 62-year-old man was admit- 
ted to the Albert Einstein Medical Center, 
Philadelphia, for evaluation of severe and 
intractable lower back pain of several 
months’ duration. The patient had a histo- 
ry of mild diabetes mellitus, mild hyperten- 
sion, and osteoarthritis. There was no his- 
tory of phenothiazine use, alcohol abuse, or 
hepatic, renal, or other neurological dis- 
ease. Because of evidence of an S-1 radicu- 
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lopathy on the left side, myelography with 
metrizamide was performed. A standard 
protocol was followed. Four to five hours 
later, the patient became nauseated and 
vomited. Six hours after myelography he 
was lethargic, confused, had  slurred 
speech, and continued to vomit. Hydroxy- 
zine (Vistaril) pamoate was administered 
intramuscularly. Administration of nasal 
oxygen and intravenous fluids was begun. 
Laboratory determinations of glucose lev- 
el, electrolyte levels, and complete blood 
count were within normal ranges, and 
hepatic and renal functions were normal. 
An EEG was normal. By the following 
morning, the only clinical findings were 
mild disorientation and marked asterixis. 
These signs cleared completely within the 
next 24 hours. 

Case 2.—A 46-year-old woman was 
admitted for evaluation of severe persis- 
tent lower-back pain. She had a history 
only of mild hypertension. She denied any 
recent excessive alcohol intake. Metriza- 
mide myelography was performed to eval- 
uate an L-5 radiculopathy. Our standard 
protocol was followed. Several hours later, 
she was noted to be nauseated and light- 
headed, and was experiencing transient 
episodes of altered consciousness mani- 
fested by visual and auditory hallucina- 
tions, teeth chattering, dysarthria, and 
dysphasia. Following one of these episodes 
she would return to her normal status, at 
which time the only abnormal physical 
finding was prominent bilateral asterixis. 
Renal and hepatic functions were normal. 
An EEG showed bilateral and independent 
irregular as well as paroxysmal slow, sharp, 
and occasional low-voltage spikes occurring 
over the posterior temporal, parietal, and 
occipital regions consistent with a toxic 
encephalopathy. Her symptoms completely 
abated over the following 36 hours. 


COMMENT 


Asterixis is a common movement 
disorder associated with metabolic or 
toxic encephalopathies. It is an 
asynchronous but bilateral flapping 
movement of the hands best appre- 
ciated when the hands are dorsiflexed 
and the fingers wicely spread apart.’ 


Both of our patients demonstrated the 
characteristic findings of asterixis. 

In a recent study comparing metri- 
zamide and Pantopaque myelography, 
the proportion of patients experienc- 
ing adverse reactions was much high- 
er with Pantopaque although nead- 
aches, nausea, and vomiting were 
common with both. Although other 
clinically apparent CNS aberrations 
are less common, a prospective study 
of EEG changes following metriza- 
mide myelography has shown abnor- 
malities in 21 of 61 patients (84%). 
While there was no definite correla- 
tion between EEG changes and clini- 
cal symptoms, the study does suggest 
some type of CNS effects in a sub- 
stantial number of patients after 
intrathecal administration of metri- 
zamide. The encephalopathy noted in 
our patients occurred after the use of 
metrizamide in a standard protocol at 
our institution. 


Nonproprietary Names and 
Trademarks of Drugs 


Hydroxyzine pamoate—Vistaril Pamoate. 
Metrizamide—A mipaque. 
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Atypical Contrast Enhancement in 
Cemputerized Tomography of 
Demyelinating Disease 


Garr D. Mararo, MD; Claudia A. Goodwin, MD; Jehoon P. Ke, MD 


e Atypical contras! enhancement of a 
myelinocisstic lesion as demonstrated by 
computerzed tomography, is reported in 
a clinically and pathologically regressing 


lesion. 
(Asch Meurel 37:523-524, 1980) 


s demonstrated by computerized 
£X. tomogrzphy (CT), CNS lesions in 
denryelinating diseases—multiple sele- 
rosis (M3) and its variants—have been 
characterized in the subacute and 
chrcnic >hases by abnormal low-atten- 
uation areas that do not show 
enkancemert. During the acute, 
symmptomati: stage, however, these 
los--attenua-?on lesions are reportedly 
enhanced b> administration of iodi- 
nated centrast media."* To date, how- 
ever, clezely timed pathologic correla- 
tion has been lack-ng. 

This exse -eport of serial CT exami- 
nations in = patient with clinically 
suspected MS suggests that contrast 
enmancemert may not be closely 
releted to tae acuceness of the lesion 
er to Ginical manifestations. Micro- 
sespic examination of the lesion sup- 
ports this cenclusion. 


REPORT OF A CASE 


On Dee 1, E77, a 30-year-old woman was 
seem with p-egress ve right hemiparesis 
and hemisersory deficit. Her symptoms 
had beg n insidiously with clumsiness and 
wezkness of the right hand and numbness 
of the might face; right hemiparesis and 
dysarth3a fellowed. From Dec 7 through 
Dec 18, evaluation included a radionuclide 
brain sean, which demonstrated increased 
uptake in the left frontoparietal area, 
narmal cerebral zngiography, elevated 
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Fig 1.—Initial anenhanced (left) and enhanced (right) computerized tomographic scans 
obtained on Cc 20, 1977. Single área of low density in left frontoparietal region did not 
enhance with contrast. 





Fig 2.—Follaw-up unenhanced (left) and enhanced (right) compute-ized tomographic 
scans obtaired on Jan 4, 1978. Previous area of low density has increased in size and 
demonstrates marked enhancement. 
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Fig 3 —Pathologic specimen obtained on Jan 11, 1978, showing perivascular round cell infiltrate in 
area of total demyelination (left) (hematoxylin-eosin, 215), and glitter cells, gemistocytic 
astrocytes, and preserved axis cylinders in area of total demyelination (right) (Bodian's stain, 
x 430). 


CSF protein concentration (66 mg/dL) 
with a y-globulin fraction of 34.8%. A pre- 
sumptive diagnosis of MS was made, and 
prednisone therapy, 100 mg/day, resulted 
in no noticeable improvement. 

Subsequent assessment at our institu- 
tion on.Dec 18, 1977, revealed persistence 
of the neurologic deficit and additional 
history of prior episodes of severe vertigo 
and ocular oscillations. Prednisone dosage 
was gradually decreased to 40 mg/day. 
With the patient on a regimen of 60 mg/ 
day of prednisone, initial CT scan (Fig 1) 
with and without contrast enhancement 
was performed on Dec 20. A large low- 
attenuation lesion was identified in the 
left periventricular frontoparietal region. 
It lacked contrast enhancement. The CSF 
examination showed reduced protein con- 
centration (33 mg/dL) but a persistently 
elevated y-globulin fraction (34%) and lym- 
phocyte count of 6/cu mm. Fifteen days 
later, on Jan 4, 1978, a second CT scan (Fig 
2) showed increasing size of the previous 
lesion and central contrast enhancement, 
despite the marked clinical improvement 
while the patient was receiving 40 mg/day 
of prednisone. Because of nonconformity 
of these findings with reported MS cases 
and an apparent difference of only 20 mg/ 
day of corticosteroids, biopsy of the cerebral 
lesion was done on Jan 11. Histologic studies 
revealed inflammatory, demyelinating leu- 
koencephalitis, subacute and subchronic, 
consistent with MS (Fig 8). 


COMMENT 


The recognized CT sean findings in 
MS and demyelinating diseases in- 
clude a normal scan; ventricular 
enlargement; atrophic ehanges accen- 
tuating the sulci, fissures, and cis- 
terns; and low-density lesions of the 
deep white matter, optic nerves, and 
periventricular areas without mass 
effect.'* Aita et al' and Weinstein et 
al? have further stated that acutely 
these low-density lesions should ex- 
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hibit contrast enhancement and sub- 
sequently isodensity or nonenhance- 
ment in the subacute and chronic 
stages of disease. They propose that 
CT provides a measure of the activity 
of a lesion and suggest that serial CT 
scanning might be used to assess 
response to steroid therapy. 

In the majority of published re- 
ports, pathologie eorrelation is lack- 
ing, and in many there is a poor 
relationship between scan findings 
and symptoms. Conomy et al" 
reported an instance of progressive 
multifocal leukoencephalopathy iden- 
tified on autopsy, in which there had 
been no contrast enhancement of a 
clinically aeute lesion. The time of 
death, however, lacked temporal rela- 
tionship with the scan findings. War- 
ren et al" reported that a case of acute 
diffuse disseminated sclerosis diag- 
nosed on biopsy did not show contrast 
enhancement on serial CT scans at 
any stage of the clinically progressing 
lesions. Lebow et al'* reported a case 
of clinieally fulminant MS demon- 
strating periventricular contrast en- 
hancement in which an autopsy per- 
formed three weeks later revealed 
acute demyelination of the enhanced 
areas. 

Our case adds the unexpected find- 
ing of contrast enhancement occur- 
ring in a pathologically and sympto- 
matically regressing lesion. Despite 
continued clinical improvement asso- 
ciated with a decrease of 20 mg/day of 
prednisone, the second CT sean find- 
ings of increasing volume and con- 
trast enhancement suggested a dicho- 
tomy in clinical manifestations and 
CT findings in this patient. 

The presence or absence of contrast 
enhancement of myelinoclastic lesions 


identified on CT may not be closely 
related to the duration of symptoms, 
clinical improvement on steroid taera- 


py, or the phase of demye.ination. The 


need for systematic evaluation of 
myelinoclastic lesions and their clini- 
cal, pathologie, and CT correlation is 
obvious. 


T. W. Crosby, MD, of the Department of 
Neuropathology, West Virginia University, Mor- 
gantown, W Va, assisted in the neuropathologic 
correlation of the biopsy specimen. 
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Biateral Superior Laryngeal Neuralgia 


Its Successful Treatment With Caroamazepine 


Paul X. Brownstone, MD; John J. Ballenger, MD, MS; Nicholas A. Vick, MD 


® £ patient Bad bilateral superior laryn- 
geal neuralgia After ar extensive search 
for thyrcid-and tlawngeal disease, his con- 
diticr was suecessfully treated with car- 
bamezepine. | 

(Arch Neurc! 37:525, 1980) 


zellis? first described superior la- 
ryngeal teuralzia as an idiopathic 
symcrome of paroxysmal pain almost 
alweys confined to one side of the 
laryngeal region. Since that time, 
there have been scattered case re- 
ports?’ and descriptions** of this syn- 
drone. Though ics occurrence has 
beem mentiened,* we found no case 
repert of z patient with bilateral 
symptomatcogy. We studied a pa- 
tient with bilatera. paroxysmal laryn- 
gea pain fyoical of Avellis’ syndrome 
whcse condition was treated success- 
fully with carbamazepine. 


REPORT OF A CASE 


A 39yearcld man began to experience 
parcxysms of pain weil localized over the 
upper portion of the thyroid cartilage bilat- 
eral-y. The pein was induced by sneezing, 
or æ a lesser extent dy blowing his nose or 
swa lowing. amd was accompanied by invo- 
lurtary swallowing. The episodes lasted 
äran seconds to many minutes, and he was 
unable to spexk during the attacks due to 
the severity of paim. He described it as 
sharp, "cutting" pain of severe intensity, 
one that he-feared greatly. His history and 
resi lts of general and neurological exami- 
aasons were entirdy normal. His initial 
ova uation included normal upper gastroin- 
testinal studies, 2sophagogram, chest 


roentgerogrzm, and direct laryngoscopy. , 


Ckronie thyroiditis was suspected and thy- 
roic suppression therapy was begun. For 
several montas he experienced relief of his 
pain, but it then returned, and he was 
examined again with direct laryngoscopy, 
bronchosecpr, esophagoscopy, and an open 
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thyroid biopsy. Results of all of the studies, 
including cytolegic analysis and cultures 
for infecting organisms were normal. 
After two yeazs, a diagnosis of bilateral 
superior laryngeal neuralgia was made. He 
was given carbamazepine, 200 mg daily, 


' with dosage slewly increasing to 1,200 mg 


daily. Within three weeks he became total- 
ly free of pain. After slow tapering off of 
carbamazepine therapy, he remained 
asymptomatie nine months after begin- 
ning drug therapy. 


COMMENT 


The quality and paroxysmal nature 
of this man’s pain are typical of the 
syndrome of superior laryngeal neu- 
ralgia. The pain usually begins in the 
region of the hyoid bone and in some 
patients extends as far as the zygoma 
and upper -horax. Typical trigger 
mechanisms include yawning, swal- 
lowing, cougking, sneezing, talking, or 
touching the skin over the hyothyroid 
membrane. Some patients swallow or 
belch frequently and uncontrollably 
during attacks of pain. As in the more 
common trigeminal or glossopharyn- 
geal neuralg as, the diagnosis is made 
by a history of burning or lancinating 
paroxysms cf pain brought about by 
certain trigger activities in the ab- 
sence of an; neurologic deficit in the 
nerves invo ved. White and Sweet' 
indicate the diagnosis can be con- 
firmed whea the pain ceases after 
injection of the nerve with a local 
anesthetic where it pierces the hyo- 
thyroid membrane or in the pyriform 
sinus. 

There ar» other conditions that 
must be included in the differential 
diagnosis ef laryngeal pain. Any 
inflammatory or neoplastic process in 
the larynx fat affects the nerve could 
cause the seme sort of pain, although 
it is rarely so paroxysmal in its occur- 
rence. Loca! disease must be excluded 
by careful laryngoscopy, with appro- 
priate cultires for fungi, tubercle 
bacillus, amd other bacteria. Glosso- 
pharyngeal and trigeminal neuralgias 
are identified by their characteristic 


distributions of pain. Glossopharyn- 
geal neuralgia affects the tonsillar 
region, pharynx, and inner ears, and 


paroxysms of pain can be blocked by: 


spraying the tonsils with local anes- 
thetic. Recurrent laryngeal neuralgia 
has been described by Boenninghaus.* 
This syndrome is apparently even 
rarer than superior laryngeal neural- 
gia and can only be distinguished by 
the point of maximal tenderness 
being inferior to the cricoid carti- 
lage. 

Past reports of this condition have 
mentioned treatment oy alcohol injec- 
tion’ and surgical excision?? of part of 
the superior laryngeal nerve. The suc- 
cessful treatment of this patient's 
pain syndrome with carbamazepine is 
not at all surprising in view of the 
widespread success of this drug in the 
treatment of trigeminal neuralgia.* 
Clearly, surgieal therapy should not be 
considered until failure of an ade- 
quate trial of carbamazepine. 


Nonproprietary Name 
and Trademark of Drug 


Carbamazepine- Tegretol. 
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Cerebral Transmural Angiitis and Ruptured Aneurysm 


A Complication of Systemic Lupus Erythematosus 


Roger E. Kelley, MD; Norman Stokes, MD; Patricio Reyes, MD; Sami I. Harik, MD 


è A 29-year-old woman with a five-year 
history of systemic lupus erythematosus 
was seen after having had a grand mal 
convulsion, her first manifestation of a 
seizure disorder. A lumbar puncture 
revealed the presence of subarachnoid 
blood, and angiography demonstrated a 
fusiform aneurysm of the left posterior 
communicating artery. The patient's neu- 
rological status deteriorated despite the 
use of corticosteroids in high dosage, and 
she died three weeks after admission. 
Necropsy disclosed focal transmural an- 
giitis at the site of the ruptured aneurysm. 
This report describes a radiographically 
and pathologically confirmed case of CNS 
lupus producing focal angiitis of a 
medium-sized cerebral vessel with sec- 
ondary aneurysm formation. 

(Arch Neurol 37:526-527, 1980) 


ubarachnoid hemorrhage is a rela- 

tively common neurological com- 
plication of systemic lupus erythema- 
tosus (SLE) but is usuaily due to 
extension from an intracerebral 
hemorrhage.' Aneurysmal dilation of 
cerebral arteries has been attributed 
to lupus vasculitis,?* but without clini- 
cal, radiologic, and pathologic correla- 
tion. We describe a patient with 
established SLE in whom a subarach- 
noid hemorrhage developed secondary 
to rupture of a fusiform aneurysm of 
the left posterior communicating ar- 
tery. Pathologic studies confirmed 
focal transmural angiitis with second- 
ary aneurysm formation. 


REPORT OF A CASE 


A 29-year-old woman came to the emer- 
gency room with a one-week history of 
headache, having had a generalized convul- 
sion. She had no prior history of seizures 
but for the past five years was known to 
have SLE complicated by nephritis, hyper- 
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tension, arthritis, and pleuropericarditis. 
She was found to have nine of the 14 
possible criteria proposed by Cohen et al 
for the diagnosis of SLE. Six months 
before admission, she had an exacerbation 
of nephritis that was treated'with steroids 
and azathioprine. The latter drug regimen 
was discontinued shortly before admission 
because of a herpetic skin rash, but predni- 
sone had been continued at a dosage of 20 
mg/day on alternate days. Other drugs at 
the time of admission included methyldo- 
pa, furosemide, and spironolactone. 

At admission the patient’s temperature, 
taken orally, was 38.5 °C and her blood 
pressure was 240/140 mm Hg. She 
appeared cushingoid and in moderate dis- 
comfort with headache and nausea but was 
alert with normal mentation. Ophthalmos- 
copie examination revealed mild arteriolar 
narrowing. The neck was stiff. Cardiac 
rhythm was regular with an S-4 gallop and 
a soft diastolic murmur along the upper 
left sternal border. There were rales at the 
base of the left lung. The abdomen was 
distended with shifting dullness. There 
was 2+ pitting edema of the lower extrem- 
ities. Mild weakness of the right upper 


extremity was evident. Results of sensory 
and cerebellar tests were normal. The mus- 
cle stretch reflexes were brisk. There was 
no Babinski's sign. 

Lumbar puncture revealed grossly 
bloody spinal fluid with xanthochromic 
supernatant. There were 64,000 erythro- 
eytes and 37 WBCs per cubic millimeter. 
Computerized tomographic (CT) scan of 
the brain showed blood in the subarachnoid 
space, especially in the left parasellar cis- 
terns and left middle fossa. A nuclide brain 
scan was normal. The patient’s blood pres- 
sure was reduced to normal levels with 
intravenously administered furosemide 
and methyldopa. Phenytoir sodium was 
added to the regimen and the prednisone 
dosage was increased to 60 mg/day. 
Admission laboratory tests revealed the 
following values: hemoglebin, 9.8 g/dL; 
hematocrit, 31.5%; WBC count, 11,100/cu 
mm, prothrombin time, 9.6 s; partial 
thromboplastin time, 27 s; platelet count, 
4,425,000/cu mm; ESR, 112 mm/hr; serum 
creatinine, 1.9 mg/dL; total serum protein, 
4.4 g/dL; serum albumin, 2.0 g/dL; BUN, 
34 mg/dL. Antinuclear antibody was posi- 
tive at a titer of 1:128 with a homogenous 


Fig 1.—Lateral projection of left carotid arteriogram demonstrating fusiform aneurysm 
(arrow) of posterior communicating artery and adjacent posterior cerebral artery. 
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Fig 2.—Sectian cf fusiform aneurysm showing point of rupture 
(upper richt) as well as intimal and subintimal fibrosis (hemaox- 


ylin-eosin anc Luxol ast blue, x 250). 


pattern, end the anti-DNA antibody level 
was 35.2 uni'smL normal, <15 units/ 
mL. 
Arteriexrap hy (Fig 1) showed a fusiform 
aneurysm on the lef. posterior communi- 
cating artery with irregularity of the 
invelved arte-y-suggesting focal vasculitis. 
After arteriozraphy, corticosteroid medi- 
cation was «kangec to dexamethasone 
sedum phosphate, 2 mg administered 
intraveneusiw every six hours, because of 
evidenee-of vasculitis The patient's course 
was stab e for two days but then progres- 
sive renzi fs lure and severe generalized 
edema seeomeary to proteinuria developed. 
On the feurta day, sae was found to have 
global aphasim with severe right hemipare- 
sis. A second CT sean showed less blood in 
the left sylvian fisstre. Repeated lumbar 
purcture showed hemorrhagic spinal fluid 
with xanthochremie There were 8,550 
erythrocytes and 7 WBCs per cubic milli- 
meser. The patient did not improve and 
died of heart failure three weeks after 
admission. 

At necrogsy, a ruptured 12 x 4-mm 
fusiform» aneurysm was found at the junc- 
tion of the lef! intemal carotid and poste- 
mo" communicating arteries. There was 
extensive trzrsmurzl and lesser perivascu- 
lar infüzmmmtion o^ the vessels at and 
areund the site of ruoture with fragmenta- 
tion of the e astiea and marked focal subin- 
timal proliferation Fig 2 and 3). Inflam- 
matory eellswerechiefly lymphohistiocytic 
with some palymorvhonuclear leukocytes. 
Cultures and special stains for infectious 
organisms and immunofluorescent studies 
of the «eereora! vessels and the choroid 
plexus were all nesative. Other findings 
ineludee a recent Eft temporal subdural 
hematoma of 100-mL volume, extensive 
infarction im the dstribution of the left 
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Fig 3.—Segment of aneurysm demonstrating transmural angiitis. 
Inflammatory cells consist of lymphocytes, histiocytes, a few 
plasma cells, and rare polymorphonuclear cells (hematoxylin- 
eosin and Luxol fast blue, x 250). 


middle cerebra artery, and a small infarct 
in the left red nucleus. There was an 
ipsilateral trarstentorial herniation. Acute 
bilateral pyelonephritis, old mitral endo- 
carditis, and pleural and pericardial sero- 
sitis were also found. 
COMMENT 

The patient described here had a 
radiographically and pathologically 
confirmed aaeurysm of a medium- 
sized cerebral vessel produced by 
lupus angiits. Cerebral arteritis is 


relatively uncommon in SLE, with a 


frequency ranging from 6% to 13%, 
and involves. primarily the small cere- 
bral arteries that are less than 2 mm 
in diameter.* In a review of 57 cases of 
CNS lupus studied post mortem,' no 
evidence of large- or medium-sized 
vessel disease was found. Johnson and 
Richardson,* in their 1969 review arti- 
cle, described one ease in which focal 
necrosis wita polymorphonuclear cells 
was found i» one segment of a major 
branch of a middle cerebral artery. 
Ellis and Verity' have reported a 
30% incidenee of subarachnoid hemor- 
rhage in a neuropathological study of 
57 patients with CNS lupus. In all but 
one of these patients, however, the 
subarachnokl bleeding was related to 
intracerebrzl hemorrhage. Harvey et 
al' reportec a cerebral hemorrhage 
secondary t the rupture of a small 
aneurysm. They noted that evidence 
of arteritis was seen at necropsy, but 
did not deseribe the aneurysm histo- 
logically. Ferris? demonstrated multi- 
ple aneurysms involving medium- 


sized and small cerebral arteries in 
SLE. He reported that one patient had 
a subarachnoid hemorrhage and, at 
autopsy, focal fibrino:d necrosis and 
elastic tissue disruption of the in- 
volved cerebral vessels was found. He 
theorized that the fibrinoid necrosis 
that is commonly seen in lupus may be 
responsible for the aneurysm forma- 
tion by producing loeal weakness in 
the walls of small vessels. Taveras and 
Wood‘ also reported the occurrence of 
multiple cerebral aneurysms at sites 
of arterial bifurcation in a patient 
with lupus. 
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Primary Intracranial Lymphoma of the Dura 


Foroogh K. Jazy, MD; Wagih M. Shehata, MD; John M. Tew, MD; Richard L. Meyer, MD; Harry H. Boss, MD 


Primary lymphocytic lymphoma of 

the meninges is a rare lesion. Sev- 
eral cases of lymphoma of spinal 
meninges have been reported. In 1959, 
Williams et al' described one of 118 
lymphoma patients with a primary 
lymphocytic lymphoma of the spinal 
epidural space. In 1961, Bucy and Jer- 
va? reported eight cases that they 
believed could be classified as primary 
lymphoma of the spinal epidural 
space. Other authors^^ have deseribed 
a number of patients who had similar 
cases of primary lymphoma confined 
to the spinal canal. 

Only one previous reported case of 
lymphoma of the intracranial me- 
ninges could be found.* Recently, we 
have encountered such a lesion arising 
from the leptomeninges of the brain. 


Accepted for publication Jan 28, 1980. 

From the Departments of Radiology (Drs Jazy 
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gery, Good Samaritan Hospital, Cincinnati (Dr 
Tew). 
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Fig 1.—Transverse axial tomography of brain shows broad, thin be 
: : Ivi " - 2 e P. ^X rax . - 
et of enhancement overlying right temporal occipital con ELA e AC 


Fig 2.—Features of well-differentiated small lymphocytes with 


diffuse pattern ( x 200). 
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We report this case because of its rare 
occurrence and the apparent favorable 
prognosis. 

REPORT OF A CASE 


A 59-year-old man was admitted to the 
Good Samaritan Hospital, Cincinnati, on 
July 30, 1978, with the chief complaint of 
three episodes of a bizarre seizure activity, 
consisting of visual ard auditory hallucina- 
tions, of three months' duration. The 
visual phenomena consisted of intermit- 
tent brief periods of loss of central vision 
bilaterally and visual hallucinations com- 
plemented by appropriate sounds. There 
was no history of headaches, nausea, vom- 
iting, paraesthesia, or paralysis. Physical 
examination findings were normal. A com- 
puterized tomography (CT) sean of the 
brain and cerebral angiography showed 
normal findings in May 1978. 

On July 31, 1978, a second CT sean (Fig 1) 
demonstrated the choroid plexus on the 
right to be displaced anteriorly. There 
appeared to be a broad, thin pattern of 
enhancement overlying the right temporal 
convexity with extension toward the occip- 
ital pole, with a finger-like projection 
extending into the cerebral substance. 

Right internal carotid arteriography 
indicated some flattening and stretching 
of the cortical branches in the temporal 
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parietal region. When a right temporal 
occipital craniotomy was performed, an 
extensive intradural lesion was found. 
There was a marked bluish discolcration 
and thickening of the dura. A necrotic-like 
tumor had infiltrated the dura and 
extended into the leptomeninges. A wide 
section (4.5 x 3.5 x 0.5 em) of the dura and 
leptomeninges was removed. The brain 
parenchyma was not involved by this 
tumor, although the tumor infiltrated deep 
into the cortical sulci fissures. Microscopic 
examination of the tumor confirmed the 
diagnosis of a well differentiated ciffuse 
lymphocytic lymphoma with the dura and 
leptomeningeal infiltration (Fig 2). 

Comprehensive studies of the chest, 
skull, peripheral blood, liver, spleen, lym- 
phatics, and bone marrow all diselosed 
normal findings. Examination of the CSF 
did not reveal tumor cells. 

The patient was treated with radiation 
therapy. A dose of 4,000 rads was delivered 
to the whole brain, followed by an add tion- 
al boost of 1,400 rads to the primary site. 
The entire spinal axis was irradiated with 
a dose of 2,500 rads. A CT scan obtained 
after delivering 4,000 rads to the whole 
brain suggested complete resolution cf the 
previously described erhanced area. The 
patient is completely well 16 months after 
the initial treatments. 
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COMMENT 


The considerable literature on lym- 
phoma of th CNS has been almost 
totally confired te primary lymphoma 
of the brain. To eur knowledge, there 
has been oni- one previously reported 
case® of primary in-racranial lympho- 
ma of the meninges. We report a 
second probable ease because the 
patient did net have evidence of pri- 
mary lymphoma esewhere. The pa- 


tient has beer observed for 16 months 
and there has been no recurrence of 
symptoms or development of other 
foci of disease. The early response to 
cranial and spinal axis irradiation has 
been favorab e. 
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Hyperbaric Chamber Treatment for "Locked-in' Syndrome 


Richard P. Newman, MD, Edward J. Manning, MD 


Ti "locke-in" syndrome described 
by Plum and Posner is character- 


ized by quadripiegia and bulbar and 
facial paralysis. Pathologic findings 
are those ef infaretion of the ventral 
pens bilaterally, usually due to throm- 
betic or em elie occlusion of the basi- 
lar artery. We describe a patient in 
whom the beked- n syndrome devel- 
oped after operat.on to establish an 
aertocorona2ry bypass and who subse- 
quently recevered completely with 
hyperbarie oxygenation. It is likely 
tha: air em »olizat»on was the cause of 
the locked- 51 syndrome in this pa- 
tient. 
REPORT DF A CASE 


A 54-year-old mar with a history of two 
myocardial mfarctiens and hypertension 
was hospitalized with crushing substernal 
ehest pain. Coronary angiography revealed 
severe coromary atnerosclerosis. On two 
occasions du-ing aorzocoronary bypass sur- 
gery, the su-geor noted small air bubbles 
in the grafts, end evacuation was 
attempted Py aspiration through a 25- 
gauge need. Eack time the air bubbles 
were observed, card ac action deteriorated, 
anc on the second occasion, the patient 
required vascpresscrs, a temporary pace- 
maxer, and an intra-aortic balloon count- 
pulsator. Tie procedure was completed 
within two Beursof the observation of the 
intravascular air and after operation the 
patient was observed closely for signs of 
cerebral-air embeliem. 


Accepted ferpublic_tion Dec 13, 1979. 
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Within 15 minutes of the completion of 
surgery the pztient could open his eyes on 
command and nod his head appropriately 
but was unable to move his extremities. He 
was able to communicate with some eyelid 
and head msvements. Eye movements 
were conjugate, but corneal reflexes were 
absent. There was facial diplegia, quadri- 
plegia, and aseflexia. The clinical impres- 
sion was brainstem infarction with locked- 
in syndrome, probably secondary to air 
embolus. 

Thirty minates after clinical examina- 
tion the patieat was placed in a hyperbaric 
chamber and maintained at 6.0 atm of 
oxygen. After one hour the patient had 
weak voluntary movements of all four 
extremities. Within two hours he was able 
to move all “our extremities freely, and 
after 2’ hours neurologic status returned 
to normal. He has remained without resid- 
ual neurolog deficit. His cardiac status 
has been stale and he has returned to his 
normal activi-ies of daily living. 

COMMENT 


Cerebral air embolism is a well- 
known and »ften catastrophic compli- 
cation of cardiac catheterization or 
open heart surgery.’ Air introduced 
into the veaous system on the right 
side of the neart may pass to the left 
side and to the arterial system 
through pulmonary arteriovenous 
shunts or cengenital cardiac defects.’ 

Although such accidents are usually 
recognized immediately, the problem 
may become evident only when neuro- 
logie deficits appear after surgery. 
When cere»ral symptoms of air em- 
boli occur the prognosis is grave, 
although patients do survive the pas- 
sage of air zhrough the cerebral circu- 
lation without residual deficits. Hy- 
perbarie treatment has been used in 
the past w-th success to compress air 


emboli and allow for abscrption of the 
gases into the circulatory system. 
There is an aetual deerease in bubble 
size as well as in nitrogen washout 
(with high oxygen concentration), 
which accelerates adsorption.’ The 
protocol for hyperbaric treatment is 
described in the US Navy Diving 
Manual.* 

Our patient apparently suffered air 
embolization of the basilar artery 
with resultant ischemia of the ventral 
pons. After appropriate hyperbaric 
therapy there was comp.ete recovery. 
To our knowledge, this represents the 
first successfully treated case of 
locked-in syndrome follewing air em- 
bolism using hyperbaric oxygenation. 
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Letters to the Editor 





Predominance of Oligoclonal IgG 
Type A in CSF in Aseptic Meningitis 


To the Editor.—When reading the 
article of Frydén and Link in the 
ARCHIVES (86:478-480, 1979), I was 
quite surprised to notice that they did 
not refer to the articles I and my 
colleagues published in several issues 
of the Journal of Clinical Chemistry 
and Clinical Biochemistry. In fact, 
we were the first to report the occur- 
rence of A-predominant IgG in cases 
of meningitis, as well as in other 
neurological diseases, and also the fre- 
quent presence of free light chains in 
subacute sclerosing panencephalitis, 
multiple sclerosis, and various neuro- 
logical diseases. 

Review of these articles will con- 
vince you of the veracity of my state- 
ments. 

F. BOLLENGIER, MD 
Labo Zens Vub 
Dversstraat 2 
B-1000 

Brussels, Belgium 
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and cerebrospinal fluid. Z Klin Chem Klin Bio- 
chem 13:305-310, 1975. 

2. Bollengier F, Rabinovitch N, Lowenthal A: 
Oligoclonal immunoglobulins, light chain ratios 
and free light chains in cerebrospinal fluid and 
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In  Reply.-Dr Bollengier’s state- 
ments are incorrect. The IgG predom- 
inance in the CSF from patients with 
aseptic meningitis was described in 
1971'; seven of 39 patients with a 
variety of infectious disorders of the 
nervous system presented in that re- 
port (Table 9) had a « /A ratio in 
CSF of 0.5 or less, whereas none of 
these patients had an abnormally high 
ratio (2 1.7), in contrast to the situa- 
tion in multiple sclerosis (MS), where 
33 of 64 patients had ratios higher 
than 1.7. The occurrence of free light 
chains in the CSF from inter alia 
patients with MS was described al- 
ready in 1967. 

The report by Dr Bollengier and his 
group from 1975 was not included 
among our references because it dealt 
with MS and subacute sclerosing 
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panencephalitis, whereas the purpose 
of our article was to introduce immu- 
nofixation after agarose gel electro- 
phoresis for the characterization of 
oligoclonal immunoglobulins with re- 
gard to class and light chain type in 
the clinically and often also etiologi- 
cally well-defined group of patients 
with acute aseptic meningitis. The 
two reports of Dr Bollengier and his 
group from 1978 and 1979 could not be 
referred to because our article had 
been submitted to the ARCHIVES in 
June 1978. We are pleased to notice 
that the findings by Dr Bollengier and 
his group are in agreement with 
ours. 

ARIL FRYDEN, MD 

Department of Infectious Diseases 

Hans LINK, MD 

Department of Neurology 

University Hospital 

S-581 85 Linköping, Sweden 
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Amyotrophic Latera! Sclerosis 
Associated With Thyrotoxicosis 


To the Editor.—The etiopathogenesis 
of motor neuron disease (MND) is at 
present unknown. It is likely that 
various factors play a role in its patho- 
genesis,'? and certainly anterior horn 
cell degeneration can occur in a num- 
ber of other diseases .** In the patient 
described here (a more detailed de- 
scription will be published elsewhere), 
MND developed during the course of 
severe thyrotoxicosis, and was diag- 
nosed on the basis of clinical, electro- 
physiological, and morphological find- 
ings. 

Report of a Case.—In a woman who was 
known to have Graves' disease, a bulbar 
form of amyotrophic lateral sclerosis (ALS) 
developed over a six-year follow-up period. 
The earliest neuromuscular manifestations 
appeared in 1973 (age 59 years) when, 
during an episode of severe hypermetabo- 
lism, she first noted hoarseness of the voice 
and difficulty in swallowing. At this time, 
a neurological examination showed slight 
weakness of the lower faeial muscles, slight 
dysphagia for liquids, and weakness of the 
voice. A thyrotoxic myopathy was sus- 
pected. In the subsequent two years, 
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Graves’ disease was either latent or inac- 
tive and the neurological signs remained 
stationary. After this time, Graves’ disease 
entered a continuously active phase. The 
previously noted neurclogical signs wors- 
ened and other muscles were gradually 
involved. In April 1976 (aze 62 years), 
outpatient examination at the Neurologi- 
cal Clinic, Ferrara, Italy, showed atrophy 
and weakness of the tongue and the lower 
facial muscles, slight weakness of the mas- 
ticatory and pharyngea! museles, and nasal 
quality of the voice. Fascicilations were 
seen in the tongue. In this period, the 
neurological disorder became progressive 
and its evolution was uninfluenced by a 
subtotal thyroidectomy that restored the 
patient to euthyroid state. In the spring of 
1978 (age 64 years), the patient was admit- 
ted to the Neurological Clinic. On neurolog- 
ical examination, she showed cassie 
atrophic hyporeflexic flaccid lower motor 
neuron type of paralysis restricted to the 
pontobulbar region. Sensation was normal. 
Needle electromyography of zhe masseter, 
orbicularis oris, and sternoeleidomastoid 
muscles showed a denervation pattern. The 
motor unit potentials were decreased in 
number and significantly increased in 


Top, Intermyofibrillary widened space with 
partially enlarged and irregularly shaped 
mitochondria showing loss of density and 
cavitation of matrix (original magnifica- 
tion, x 15,000). Bottom, Some enlarged 
mitochondria with dilution of matrix and 
development of electron-lucent foci. Cris- 
tae display variable degrees of disorienta- 
tion (original magnification, Xx 20,000 . 
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amplitude, a pattern consistent with ante- 
nor horr ce! damaze’* A biopsy was 
carmied ost om the ret sternocleidomas- 
toid musele. “lost of tae histological and 
histochemical fimdinss were compatible 
with a comditien cf neirogenic muscle atro- 
phy At the sim icroscapic level, mitochon- 
drial abrormemlitses Figure) indicated a 
concemitant -byretozie myopathy.*'^ On 
the basis of al! tne cirical, electrophysio- 
legical, end -morphoogical findings, the 
patient was eonsidemec to have a bulbar 
ferm of ALS. The patient was discharged 
in Jane 1978. Tollew-vp clinical and electro- 
physiological o»servatien showed progres- 
sive evolution and extension of the neuro- 
lagieal process despite maintenance of 
euthvroic stave. 

Commen!.—tt is ikely that the con- 
currence of :yperthyroidism and ALS 
in cur patient was ue to simple coin- 
cidence. However, tne fact that the 
thyrotoxie meuremuscular signs and 
symptems irvoivec mainly the brain- 
stem-suppliec muscles and that, ini- 
tially, ALS mvolved the lower brain- 
stem neuron, suggests the possibility 
that the th-rotoxie muscle dysfunc- 
tion has predisposed the bulbar neu- 
rens to imvasion by the etiologic agent 
of ALS. In zais connection, it has been 
shown that 2 primary muscle defect 
can affeet susceptidility to disease by 
the relevantmotor neurons," which of 
coursemigh. be the ease in our patient 
via thyratomic myapathy. 

Guo Rosati, MD 

Is pero AIELLO, MD 
ReseriA ToLa, MD 
Ezraco GRANIERI, MD 
Cinwa Neurologica 

dal’ Jniversita di Ferrara, 
Cerso Giovecca, 203 

4210) Ferrara, Italy 
E»woNbP0 GovoNi, MD 
Isituto di Microscopia 
Eet-ronica Clinica 

dell” Jniversita di Bologna 
411 Bologna, Italy 
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Intravenous ?enicillin and 
Myoclonus 


To the Editoz.—Sackellares and Smith 
(ARCHIVES 3€:857-858, 1979) reported 
multifocal m zoclonus that occurred in 
a patient receiving large doses of 
intravenous oencillin and exhibiting 
criteria of beain death. Their report 
provokes sev2ral comments. 

First, the authors implicated peni- 
cillin as the cause of the myoclonus. 
They used a variety of normal labora- 
tory tests to rule out a metabolic 
cause. As additional evidence, they 
cited the experimental studies of Kao 
and Crill' and Raichle et al.” A strict 
analogy to tbe case at hand is lacking 
in these instances, however. Kao and 
Crill used topical applications of peni- 
cillin to a “lew spinal” (thoracic cord 
transection) preparation, and all su- 
praspinal stractures were intact in the 
study of Raidhle et al. Nonetheless, we 
observed thet "high spinal" (cervical 
cord transection) and midbrain prepa- 
rations developed myoclonus after 
intravenous -dministration of penicil- 
lin.** 

Second, tke authors hesitated to 
localize the origin of the myoclonus to 
the spinal co-d. The stimulus sensitiv- 
ity and asynehrony of the myoclonus 
in their patent were mentioned as 
being atypial for spinal myoclonus. 
Yet both these features are seen with 
experimenta. spinal myoclonus.” Even 
a limited number of spinal segments 
is capable of generating a wide range 
of paroxysraal discharges, ranging 
from myoclenus to full-fledged sei- 
zures. Such aonormal discharges prob- 
ably originate in the ventral gray 
matter.? i 

Third, they do not discuss certain 
clinical featares. Although systemic 
derangemen.s that alter the blood 
brain barrie- predispose to penicillin 
neurotoxicity, they are not essential, 
as this case illustrates. Even brief 
paroxysms place metabolic demands 
on nervous tssue? and the possibility 
that peniciZin neurotoxicity itself 
may cause neuronal damage should be 
considered. [wo possible treatments 
emerge from the experimental litera- 


ture. The use of penieillmase* seems 
contraindicated because of possible 
immunological compl eations. How- 
ever, a variety of anticonvulsants 
depress the epileptiform cischarges of 
penicillin neurotoxicity at various lev- 
els of the neuroaxis.*® Therefore, 
these drugs may be useful adjuncts in 
an aggressive treatment program. 


Eric W. LOTHMAN, MD, PHD 
Department of Neurolegy 
Washington University 
School of Medicine 

660 S Euclid St 

St Louis, MO 63110 
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In Reply.—We thank Dr Lothman 
for his comments regarding our 
report. We agree that the experimen- 
tal models of Dr Lothman and his 
co-workers closely approximate our 
clinical observations. However, we 
were unable to conclude that the 
motor activity they described in their 
"high spinal" preparations was identi- 
cal to that observed in our patient. 
The predominant feature of the myo- 
clonus we observed was the absence of 
any tempora! relaticnship between 
myoclonic twitches in any given mus- 
cle group and twitehes observed in 
other muscle in the ipsilzteral or con- 
tralateral extremities. Futhermore, 
the bilateral tonic and clonic move- 
ments observed in the. r animal prepa- 
rations did not occur in our patient. 
Because of these differerces and lack 
of diseased material to confirm the 
degree of brainstem destruction, we 
could not state unequivocally that the 
myoclonus originated in the spinal 
cord. 

J. CHRIS SACKELLARES, MD 
Departmert of Neurology 
University of Michigan 
University Hospital 
Ann Arbor, MI 48109 
DENNIS B. SMITH, MD 
Departmert of Neurology 


Medical College of Georgia 
Augusta, Ga 
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ME EAT | 


Books 


Advice to a Young Scientist, by P. B. Medawar, 
109 pp, $8.95, New York, Harper & Row Publish- 
ers Inc, 1979. 


In haste does Laertes disappear 
from sight ("Most humbly do I take 
my leave, my Lord") as Polonius bare- 
ly finishes his tiresome, advisory 
speech (or merely pauses for breath). 
And in haste did I read through the 
first few chapters of Advice to a 
Young Scientist, fearing that despite 
the author's conscious effort not to be 
Polonius, Lord Chesterfield, or, even 
worse, Kipling, he would turn out to 
be a compound of all three. But noth- 
ing could be less true, and early on in 
the book I decided to nest in a com- 
fortable chair the better to savor the 
sensible counsel of Professor Meda- 
war. 

The book is the second in a series 
organized by the Alfred P. Sloan 
Foundation, planned to make “the 
process of scientific discovery more 
understandable, more real and more 
exciting to the general reader.” Since 
I cannot with full conviction assume 
the part of general reader, I am un- 
able to decide whether or not the 
sponsor’s purpose has been achieved; I 
suspect that it has, to a great extent. 
But certainly one other effect has 
been obtained, and of no smaller mag- 
nitude: that of compiling a manual of 
manners for the scientific practitioner 
of any age and quadrant. Professor 
Medawar is comparable to Polonius in 
that he advises and prescribes rules of 
action, and also, like Polonius, he is 
warm and noble in his advice. But, 
unlike Polonius, he does not bore the 
listener and is persuasive and practi- 
cal. If followed, his rules of action can 
well lead to success and satisfaction 
or, in the very least, to peace of mind. 
Much of the beauty and value of the 
book lies in its emphasis on manners 
in the broad sense, in its acknowledg- 
ment of the existence of a set of rules 
for the behavior of men of science, 
capable of guiding the steps of scien- 
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tifie activity from the choice of con- 
tent of one’s inquiry to the planning 
of an experiment and the presenta- 
tion of its results. The gist of the story 
is that the practice of such “manners” 
breeds success whereas their absence 
produces failure that, at its worst, 
gives a scientist “a sense of inadequa- 
ey and self-diminishment.” It goes 
without saying that the men and 
women of Medawar’s science need to 
develop a set of exacting personal 
attributes to participate effectively 
and nobly in the scientific community. 
Although Medawar at one point mod- 
estly dismisses scientific endeavor as 
the result of "an enormous potentia- 
tion of common sense," his message is 
that common sense alone will not do. 
One also needs manners, here taken to 
mean not just style of social contact or 
ethical precept, but a whole collection 
of principles and devices, big and 
small: a canon. No doubt some readers 
will object to this view. The book 
urges compliance with a demanding 
code of conduct. No doubt this will be 
judged as elitist, and so denounced. In 
his otherwise favorable review of the 
book, Stephen Jay Gould expressed 
regret that Professor Medawar had 
written "a  gentleman's guide," 
adding that he was not sure that the 
world was, could be, or should be "the 
exclusive preserve of gentlemen” 
(New York Review of Books, Jan 24, 
1980, p 47). I agree that Professor 
Medawar has written a gentlemen's 
guide for the scientifie world. More- 
over, I suspect that he thinks the 
world of science should be the preserve 
of gentlemen. The difference is that 
the concept of gentlemen, as implied 
in the text, would not have the conven- 
tional and superficial social connota- 
tion, but would be taken to signify 
men and women who, in addition to 
creative resources and technical train- 
ing, have acquired and developed (re- 
gardless of their station of birth) prin- 
ciples of action that guarantee not 


mere civility, but the moral fabric of 
scientific inquiry. 

The means by which Professor 
Medawar arrives at the essence of his 
words are transparent and captivat- 
ing. The first three chapters, "How 
Can I Tell If I Am Cut Out To Be a 
Scientific Research Worker?", "What 
Shall I Do Research On?", and "How 
Can I Equip Myself To Be a Scientist 
Or a Better One?", best illustrate the 
style of the author: the titles are 
quietly amusing, and reflect real, 
albeit improbably worded, questions. 
The wisdom is delivered with wit, yet 
always in a warm tone. There is no 
hard-edged irony or malice, yet the 
writing is anything but limp. There is 
a wealth of topics that defy quotation, 
but some deserve to be mentioned. 
For instance, on the choice of a subject 
for research, Professor Medawar ad- 
vises, aS expected, that those who 
want "to make important discoveries 
must study important problems.” 
However, he recognizes with fairness 
that the young scientist of today is at 
a disadvantage from his counterpart 
of 100 years ago, whose cultural 
framework would make the encounter 
with a pertinent object of study 
almost inevitable. The struggle is now 
harder. On the approach to the impor- 
tant problems that may allow impor- 
tant discoveries, Professor Medawar 
cautions with a Bismarckian state- 
ment: “Research is the art of the 
soluble.” This hardly means that the 
problems must be easy or that the 
solutions ought to be quick. But it does 
put the burden on finding the weak- 
ness of the giant, the “soft underbel- 
ly” by which the enigma may be 
solved. Medawar has little respect for 
the scientist unhealthily attracted to 
the unsurmountable problem, often 
under the guise of a quest for excel- 
lence and superior standards. He 
leaves unsaid, but clearly implies that 
“postdocs” should stay away from 
such harbingers of frustration. Final- 


Books 


ly, he emphssizes the early achieve- 
mentof resul.s, ever if not original, as 
a means of gaining experience, confi- 
dence, and dzrnity: 

As they zaimsexperience, scientists reach 
a stage when ‘bey look back upon their own 
beginnings in research and wonder how 
they had the temerity to embark upon it, 
considering how thoroughly ignorant and 
ill-equipped they were That may well have 
been so; but ertuna-ely their tempera- 
ments must kave ben sufficiently san- 
guine to assure them that they were not 
likely to fail where so many others not very 
unlike themsebres kad succeeded, and suf- 
ficiently realis ie, too, to understand that 
their equipme=t would never be complete 
down to the læt butten—that there would 
always be gaps amd shortcomings in their 
knowledge ane that to be any good they 
would hawe t- go or learning all their 
lives." 

The maximun» reward is in doing, 
and the “beginner must read, but 
intently anc choosily and not too 


The midd- ebapters of the book 
deal, to a great extent, with “the 
issues,” as political campaign jargon 
would have t: sexBm and racism in 
science, scienee ard religion, social 
attitudes tewarc science, moral as- 
peets of scieatitic activity. Of women 
in science, Medawar speaks sensibly 
and amusinz'y (“the husband of a 
scientist must not expect to find gigot 
de poulette esit & lc vapeur de Marjo- 
laine ready on the table when he 
comes home from work probably less 
taxing than his wife's") and of hus- 
band-and-wre teems he shrewdly 
remarks: 


My remind-r that every member of a 
research am may hzve disagreeable per- 
sonal habits taat make collaboration more 
of 2 penance *am a joy applies with equal 
foree to marred couples, though with the 
unhappy dif remce chat the traditional 
candor of communication between man 
and wife may ~emeve-the mannerly embar- 
go ef telling -~ colleague how revolting he 
is. 

But on the subject of the presumed 
undervaluateon ef science by the lay 
public and cf the resulting grievance 
that scieniBSis might have against 
unimpressec ordinary folk, I do not 
concur. Scientists, at least in some 
branches of science, are well on their 
way to becoming s-ars: they catch the 
public’s imzginationn and are more 
often seen as dangerous creatures, 
cceasionally as benign demigods—no 
longer as eeentricloners. Much worse 
seems te be the loc these days of the 
artist and tae max of letters, who so 
often are ne longer considered useful 
by 2 societywoneerned with cost-effec- 
tiveness. 
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The problems of priority and proper 
acknowledgment of previous work, 
the matter cf public presentations, 
and the writng of papers are dis- 
cussed with charm. Medawar points 
out that comoosers are luckier than 
scientists in -he question of priority 
("The 20 years Wagner spent on com- 
posing the fimst three operas of The 
Ring were nof clouded by the fear that 
someone else might nip in ahead of 
him with Getterdammerung"). But 
though he sees nothing wrong in the 
joy of being first and in pride of 
possession, he sees secretiveness as a 
"disfiguremert." Especially trenchant 
is the discussion of "scientmanship," a 
term which Medawar uses to subsume 
"the techniques used in the hope of 
enlarging one’s reputation as a scien- 


.tist or diminshing the reputation of 


others by nonscientific means." Meda- 
war describes many of the tricks, the 
dirty and tl not-so-dirty, not the 
least of whic is that played by the 
colleague scathingly critical of any but 
his own resezrch, who is never happy 
with, or convinced by, any but his own 
often idealized data. All of this is told 
without rancer. 

The sectiors on publie presentations 
and writing cf papers are possibly the 
most delightful in the book. Nowhere 
can a young hopeful read sounder 
advice: 


Whatever the reason given for it, rejec- 
tion of a paper is always damaging to the 
pride, but it is usually better to try to find 
another home “or it than to wrangle with 
referees. Ther» are times when referees 
are inimical fo- personal reasons and enjoy 
causing the ciscomfiture that rejection 
brings with it; £oo strenuous an attempt to 
convince an editor that this is so may, 
however, conviace him only that the author 
has paranoid tendencies. 


The reader also finds a more 
intriguing a-persion on the conven- 
tional structure of scientific papers 
("that which perpetuates the illusion 
that scientife research is conducted 
by the induc-ive process"), or see the 
rationale for separating results from 
discussion more brisky challenged (“a 
quite arbitrary subdivision of what is 
in effect a sirgle process of thought"). 
For those who are embarking on a 
scientific carzer in search of fame and 
power, Medewar even discusses the 
Nobel Prize. I generally find the wis- 
dom and cetachment with which 
Nobel laureztes discuss the coveted 
prize to be rether artificial. But not so 
with Medawar, who is candid about 
the "great moral boost" of such a 
distinction aad speaks of it and other 
prizes with common sense. What a 
pity that he did not choose to write 


about another reward that came his 
way, knighthood. But I presume many 
of the same comments would obtain, 
and I value the taste with which men- 
tion of the honor was omitted. 


The last chapters in zhe book are of 
Professor Medawar as philosopher of 
science. I would have preferred the 
chapters “Experiment and Discovery” 
and “The Scientific Process” to run 
longer and probe deeper, but that 
would probably have upset the balance 
of the book and they are clear and 
useful as they stand. Galileo and Pop- 
per emerge as beacons of modern 
scientific method. Their respective 
contributions to modern experimenta- 
tion and analysis of results are care- 
fully explained. The American phi- 
losopher Charles S. Peirce gets a 
deserved accolade when Medawar dis- 
cusses the process of establishment of 
hypotheses and, observing that it 
“reverts” deduction, cites the terms 
Peirce coined for it: retroduction and 
abduction. 

The views of Thomas Kuhn also 
receive attention and firm criticism, 
but not before Medawar has acknowl- 
edged their current pooularity as well 
as the fact that they do not conflict 
with those of Popper. From his van- 
tage point as a biolcgical scientist, 
Medawar obviously has li-tle patience 
for Kuhn's concept ef “normal 
Science,” which he finds rather mythi- 
eal. The model of the scientific com- 
munity as a political or religious group 
that is implicit in Kuhn’s thinking is 
rejected by Medawar, although the 
possibility that it applies to the social 
sciences is not denied: "Kuhn's views 
throw some light on the psychology of 
scientists and are an interesting com- 
ment on the history of science, but 
they do not add up to à methodology— 
a system of canons of inquiry." 

I found Advice for 1 Young Scien- 
tist an inspiring book. It derives its 
imposing strength frcm the harmon- 
ious, unprejudiced, seemingly dispas- 
sionate manner with which its author 
communicates his very passionate, 
seemingly dauntless belief in the 
canon of science and in the absence of 
a predetermined boundary for scien- 
tific enterprise. For one senses that 
while Medawar ackrowledges Pop- 
per's and Eccles’ doubt that relation 
between mind and brain can ever be 
elucidated, he does not side with 
them. 


ANTONIO R. Damasio, MD 

Department of Neurology 

University of Iowa Hospitals 
and Clinics 

Iowa City, IA 52242 
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Calendar and News 


Calendar of Meetings 


1980 
Sept 2-5 IVth International Symposium of Facial Nerve Surgery, 
Biltmore Hotel, Los Angeles. 
2-7 American EEG Society annual meeting, Sheraton Boston 
Hotel, Boston. 
6-10 12th Epilepsy International Symposium, Copenhagen, Den- 
mark. 
8-10 American Neurological Association, Sheraton Boston Hotel, 
Boston. 
26-27 The 27th annual meeting, American Association of Electro- 
myography and Electrodiagnosis, Philadelphia. 
Od 25 American Academy of Neurological Surgery annual meet- 
ing, New York. 
5-8 First International Symposium on Brain-Heart Relation- 
ship, Jerusalem Hilton Hotel, Jerusalem. 
5-10 Annual meeting, Congress of Neurological Surgeons, Hyatt 
Regency, Houston. 
23-25 The 33rd Annual Meeting and Special Course, Southern EEG 


Society, San Antonio, Tex. 


Fourth National Conference on 
Thrombosis and Hemostasis.—The con- 
ference will be presented Nov 17-20, 
1980, in Miami Beach, by The Council 
on Thrombosis of the American Heart 
Association. Contact Section on Scien- 
tific Sessions, American Heart Asso- 
ciation, 7320 Greenville Ave, Dallas, 

TX 75231. 


Southern EEG Society.—The annual 
meeting and special course, "EEG and 
the Law,” will be held Oct 23-25, 1980, 
San Antonio, Tex. Contact Lawrence 
T. Ch'ien, MD, Secretary-Treasurer, 
Southern EEG Society, St Jude Chil- 
dren's Research Hospital, 332 N Lau- 
derdale, Memphis, TN 38101. 


William B. Lennox Postdoctoral Fel- 
lowship in Epilepsy.-The American 
Epilepsy Society announces a one- 
year William B. Lennox Postdoctoral 
Fellowship of $15,000 to be awarded in 
1981 (and alternate years thereafter) 
to a selected applicant with interests 
in epilepsy research. Contact Jerome 
Engel, Jr, MD, Department of Neurol- 
ogy, University of California Medical 
School, Los Angeles, CA 90024. 
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Neurological Society of India.— The 
30th annual conference of the Neuro- 
logical Society of India is scheduled to 
be held in Calcutta, India, Dec 19-21, 
1980. Contact Dr A. K. Banerji, Secre- 
tary, NSI, Professor Neurosurgery 
Department, AIIMS, New Delhi 
110029, India. 


Course on Computerized Tomogra- 
phy.—The Department of Radiology of 
Rush Medical College will present its 
“Annual Course in Computed Tomog- 
raphy,” at the Continental Plaza 
Hotel, Chicago, Oct 16-17, 1980. The 
course will cover the practical aspects 
of computerized tomography of the 
head, neck, and spine. Contact Michael 
S. Huckman, MD, Department of 
Diagnostic Radiology, Rush-Presby- 
terian-St Luke’s Medical Center, Chi- 
cago, IL 60612. 


American Board of Psychiatry and 
Neurology.—The ora! examination of 
April 13-14, 1981, originally scheduled 
to be held in New Orleans, has been 
rescheduled for Houston. The June 
1981 examination will be held on June 
15-16 in Kansas City, Mo. 


American Society of Neuroradiolo- 
gy.—The Society held its annual meet- 
ing in Los Angeles, March 1980. New- 
ly elected officers are as folows: 
president, George Wortzman, MD, 
Toronto; president-elect, Gabriel H. 
Wilson, MD, Los Angeles; vice-presi- 
dent, O. Wayne Houser, MD, Rcches- 
ter, Minn; secretary, Michael S. Huck- 
man, MD, Chicago; and treasurer, 
Barry D. Pressman, MD, Pacific Palis- 
ades, Calif. The next meeting will be 
held in Chicago, April 11-16,1981. 


New Fellowship Program in the Neu- 


rosciences.—The Esther A. and Joseph 


Klingenstein Fund has announced a 
new fellowship program in the neuro- 
sciences. The purpose is to encourage 
both clinical and basic science investi- 
gators to engage in research that may 
lead to a better understanding of the 
cause, treatment, and prevention of 
epilepsy. Three Klingens:ein Fellows 
will be appointed each year, and each 
Fellow will receive support for three 
years: $30,000 for the first year, 
$33,000 the second year, and $39,000 
the third year. Two types of awards 
wil be made, one for established 
investigators (Klingenstein Senior 
Fellow in the Neuroscienees) and the 
other for junior investigators near the 
beginning of their professional ca- 
reers (Klingenstein Fellow in the 
Neurosciences). For further informa- 
tion contact the President, The 
Esther A. and Joseph Klingenstein 
Fund, Ine, 200 Park Ave, New York, 
NY 10017. The deadline for applica- 
tions is Nov 1, 1980. 


Advances in Oculomotor and Vestibu- 
lar Physiology.—-" Advances in Oeulo- 
motor and Vestibular Physiology" will 
be the subject of a conference spon- 
sored by the New York Academy of 
Sciences and the Barany Society, on 
Sept 22-24, 1980, in New York City. 
Contact The New York Academy of 
Sciences, 2 E 63rd St, New York, NY 
10021. 


Calendar and News 


a 





For the long pull... 








Seizure control 


through most stages 
of life 





For patients six years and older, alert 
control of difficult-to-control grand mal 
and refractory psychomotor epilepsy 


Because Tegretol is indicated for 
, patients aged six and older, the 
d spectrum of patients who can benefit 
from its anticonvulsant action covers 
most of an individual's life span. 


—without excessive sedation 


The lack of excessive sedation with 
Tegretol has been noted in the medical 
literature. 1:2 


—without certain cosmetic side effects 
Tegretol avoids gingival hyperplasia, 
excessive hair growth, and facial changes 
in children. For side effects that can 

occur with Tegretol, see the brief sum- 
mary of prescribing information. 


Yet Tegretol “. . . is as effective as other 
drugs in major epilepsy... .” 1 


Adequate dosage can be the key to 
effectiveness* 


If seizure control is not achieved with 
minimal dosage, consider increasing “he 
dosage to more effective levels before 
abandoning therapy. 


Increasing dosage gradually may aid n 
avoiding side effects. 


NOTE: Please see the boxed warning concerring 
blood abnormalities and the necessity for 
repeated blood counts. 


*In children 6-12, dosage should generally net 
exceed 1000 mg daily. 
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Tegretol 


Carbamazepine 
USP 


Tegretol® 
carbamazepine USP 


Tablets of 200 mg 


Brief Summary of 
Prescribing Information 


WARNING 

SERIOUS AND SOMETIMES FATAL ABNOR- 
MALITIES OF BLOOD CELLS (APLASTIC 
ANEMIA, AGRANULOCYTOSIS, THROMBO- 
CYTOPENIA, AND LEUKOPENIA) HAVE BEEN 
REPORTED FOLLOWING TREATMENT WITH 
TEGRETOL, CARBAMAZEPINE. 

EARLY DETECTION O= HEMATOLOGIC CHANGE 
IS IMPORTANT SINCE, IN SOME PATIENTS, 
APLASTIC ANEMIA IS REVERSIBLE. 

COMPLETE PRETREATMENT BLOOD COUNTS, 
INCLUDING PLATELET AND POSSIBLY RE- 
TICULOCYTE AND SERUM IRON, SHOULD BE 
OBTAINED. ANY SIGNIFICANT ABNORMALITIES 
SHOULD RULE OUT USE OF THE DRUG. THESE 
SAME TESTS SHOULD BE REPEATED AT 
FREQUENT INTERVALS, POSSIBLY WEEKLY 
DURING THE FIRST THREE MONTHS OF 
THERAPY AND MONTHLY THEREAFTER FOR AT 
LEAST TWO TO THREE YEARS. THE DRUG 
SHOULD BE STOPPED IF ANY EVIDENCE OF 
BONE MARROW DEPRESSION DEVELOPS. 
PATIENTS SHOULD BE MADE AWARE OF THE 
EARLY TOXIC SIGNS AND SYMPTOMS OF A PO- 
TENTIAL HEMATOLOGIC PROBLEM, SUCH AS 
FEVER, SORE THROAT, ULCERS IN THE MOUTH, 
EASY BRUISING, PETECHIAL OR PURPURIC 
HEMORRHAGE, AND SHOULD BE ADVISED TO 
DISCONTINUE THE DRUG AND TO REPORT TO 
THE PHYSICIAN IMMEDIATELY IF ANY SUCH 
SIGNS OR SYMPTOMS APPEAR 





This drug is not a simple analgesic and should 
not be used for the relief of trivial aches or pains. 
Treatment of epilepsy should be restricted to 
those classifications listed under “Indications.” 


Before prescribing Tegretol, the physician should 
be thoroughly familiar with the details of this 
prescribing information, particularly regarding 
use with other drugs, especially those which ac- 
centuate toxicity potential. 


Indications Epilepsy: Tegretol is indicated for the fol 
lowing conditions in patients who have not re- 
sponded satisfactorily to treatment with other 
agents such as phenytoin, pnenobarbital, and/or 
primidone: 

1.Partial seizures with complex symptomatology 
(psychomotor, temporal lobe). Patients with these 
seizures appear to show greater improvement than 
those with other types. 

2. Generalized tonic-clonic seizures (grand mal). 

3. Mixed seizure patterns which include the above, 
or other partial or generalized seizures 
Absence seizures (petit mal) do not appear to be 
controlled by Tegretol. 

Because of the necessity for frequent laboratory 
evaluation for potentia ly serious side effects, 
Tegretol is not recommended as the drug of first 
choice in seizure disorders. l- should be reserved 
for patients whose seizures are difficult to control 
and/or patients experiencing marked side effects 
(e.g., excessive sedation) 

Trigeminal Neuralgia: Tegretc! is indicated in the 
treatment of the pain associa:ed with true trigemi- 
nal neuralgia. 

Beneficial results have alsc been repored in glos- 
sopharyngeal neuralgia. 

Contraindications Tegretol should not be used in 
patients with a history of prev ous bone marrow 
depression and/or hypersensitivity to the drug, 
or in patients with a known sensitivity to any of 
the tricyclic compounds, sucn as amitriptyline, 
desipramine, imipramine, crctriptyline, nortrip- 
tyline, etc. Likewise, on theoretical grounds its 
use with monoamine oxidase inhibitors is not 
recommended. When administering Tegretol to 
patients receiving MAO inh bitors. the MAO in- 
hibitors should be discontinued and as long a 
drug-free interval shouid elapse as the clinical 
Situation permits with a minimum of fourteen 
days. 

Warnings The drug should be discontinued if evi- 
dence of significant bone marrow depression 
occurs. In general, Tegretol should be ciscon- 
tinued if a patient sustains evidence of marrow 
suppression as follows 


1) Erythrocytes less than 4.0 m/cmm 
Hematocrit less than 3296 
Hemoglobin less than 11 gm% 
2) Leukocytes less than 4000/cmm 
3) Platelets less than 100,000/cmm 
4) Reticulocytes less than 0.3% (20,200. cmm) 
5) Serum iron greater than 150 ugm% 


Patients with a history cf adverse hematologic 
reaction to any drug may be rarticularly at risk. 
Usage in Pregnancy: Tne etfects of Tegretol in 
human pregnancy and nursing infants ere un- 
known. Breakthrough bleeding has been re- 
ported among patients receiv ng concomitant 
oral contraceptives anc the r reliability may be 
adversely affected. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with 
epilepsy and an elevated incidence of birth de- 
fects in children born tc these women. Data are 
more extensive with respect to diphenylnydan- 
toin and phenobarbital, but thse are also the 
most commonly prescribed anticonvulsants: 
less systematic or anecdotal reports suggest a 
possible similar association with the use of all 
known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated »pileptic 
women cannot be regarded as adequate to 
prove a definite cause-and-2f ect relationship. 
There are intrinsic methodologic problems in ob- 
taining adequate data cn drag teratogenicity in 
humans; the possibility also exists that cther fac- 
tors, e.g., genetic factors or the epileptic condi- 
tion itself, may be more important than drug afl 
therapy in leading to birth defects. The great 
majority of mothers on anticonvulsant medica- 
tion deliver normal infarts. 

It is important to note that anticonvulsan! drugs 
should not be discontinued in patients ir whom 
the drug is administerec to prevent majcr sei- 
Zures because of the strong possibility cf pre- 
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ADI/OCATE 


Subscribe today to the only publication directed specifically 
to the interests anc problems of physicians 


Filling = Vita! Need 

Because a growing part of medical care 
is prcvided in the Fospital, physician- 
hospital reaticnshirs are becoming in- 
creas ncly Compiex >y virtue of govern- 
ment inserventioa, court decisions, and 
the derands of ‘hird-party payers. The 
medical steff is an essential association 
of physicians that, in many ways, is as 
imporast £5 the immediate concerns of 
the individual physician as the local, 
State anc national associations of 
organizei medicine. 

Prior © tne inception of the Advocate, 
there was no publica ion that addressed 
itself speci'icaily'to the concerns of the 
medical Steff. Published by the Depart- 
ment of 4espitals & Health Facilities of 
the Ameiean Medical Association, the 
Advocate is net a news publication. 
$ — Rather it provices authoritative analysis, 
commertary, and interpretation of 
events ir the mecica care arena. It is a 
clearinghouse for concrete problems 
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Focus or Your Concerns 

The Adveczte zemes in on the special 

interests and problems in regard to 

your posticn om ‘he medical staff and 

to your medical staff's relationship with 

the hospital administration and other 

hospital »erscrnel. It delves into every 

importan aspec! cf the physician- 

hospital relationship. Some of the 
¢. topics tat typically receive attention 
K inciude: 

* Medical staf’ organization 

e Rights and responsibilities of 

medica! staff pnys cians 

e Reguletian of med cal care 

* Medica! ciscipline 

¢ Cos: con:ainment 


on hospital medical staffs 


* Delineation of privileges 

e Professionel liability coverage 

e Medical steff bylaws 

* Court decisions 
medical staff 


Start your subscription: 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staff. Don't be without 
it; use the form below to subscribe 
now! 


that affect 


"Hot Line" for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questiors about your relations 
with your hosoital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 
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Those questicns which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don’t Fave to wait for your infor- 
mation. 
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ISCHEMIC 
ATTACK: 
BUFFERIN IS A 


BETTER WAY TO 





BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level appropriate 
for TIA) in a particular series of 14-day gastric tolerance 
studies utilizing a crossover design among 182 normal 
subjects, 49% suffered gastric upset from Bayer® 
Aspirin. Most of these reacting subjects took Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk of recurrent transient 
ischemic attacks or stroke in men whe have 
had transient ischemia of the brain due to fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAS should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAS. 

It is important to evaluate and treat, if appro- 
priate, other diseases associated with TIA's and 
stroke such as hypertension and diabetes. 


The recommended Bufferin® dosage for TIA is 1296 


mg. a day (648 mg. twice a day or 324 mg. 
four times a day). 


FOR ANALGESIA BUFFERIN 
IS BETTER THAN ASCRIPTIN 
FOR RAPID ABSORPTION 


In a second recent study, the absorption characteris- 
tics of Bufferin were compared with Ascriptin® (aspirin 
325 mg., magnesium-aluminum hydroxide 150 mg.). 
Dissolution rates were significantly faster with Bufferin, 
and plasma levels were significantly higher than with 
Ascriptin at 20 minutes. 


BUFFERIN: A BETTER WAY 
TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 


For full aspirin benefits, plus excellent gastric tolerance 
and rapid absorption, your patients deserve Bufferin: 
the daily dosage aspirin. 


For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jersey 07207. 
Composition: Each Bufferin tablet contains aspirin 324 mg and the 


antacid Di-Alminate® (Bristol-Myers’ brand of Aluminum Glycinate 
48.6 mg, and iesu fna Carbonate 97.2 mg.). © 1980. Bristol-Myers Co. 


BUFFERIN 





THE AMERICAN MEDICAL EEG ASSOCIATION PRESENTS: 
ELECTROENCEPHALOGRAPHY REVIEW AND OVERVIEW 


This is a certified (14 hour category 1 C.M.E.) course designed for the clinician doing EEGs as part of daily practice. The 
program will be held at the Hilton Hotel in Jacksonville, Florida, Saturday and Sunday, November 22 and 23, 1980. 
Co-sponsors are the Florida Society of Neurology, St. Vincent’s Medical Center, and the Jacksonville Florida Neurological 
Institute, Inc. 


Saturday, November 22, 1980 

"Electronics and Artifacts"—Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion Hospital, San Francisco, California 

“Range of Normal Variation: Children and Adults”—Dr. Thomas Browne, Assistant Professor of Neurology, Boston U School of Medicine, 
Chief, Seizure Unit & EEG Lab, Boston VA Medical Center, Clinical Instructor in Neurology, Harvard Medical School, Boston, 
Massachusetts 

“Maturation of the EEG—Premature and Neonate, Infant, and Child EEG"— Dr. John Hughes, Professor of Neurology, U of IL School of 
Medicine, Chicago, Illinois 

“Paroxysmal EEGs and Epilepsy”—Dr. Henri Gastaut, Professor of Neurology, Hospital De La Cimond, Marseille, France. Neurological 
Institute International Guest Speaker 

“The Generally Slow EEG”—Dr. Frederick Gibbs, Professor Emeritus, Dept of Neurology, U of IL School of Medicine, Chicago, Illinois 

“Focal Slowing on the Electroencephalogram”—Dr. J. Garvin, Professor and Chairman, Dept of Neurology U of IL School of Medicine, 
Chicago, Illinois 

ROUND TABLE DISCUSSION on "Difficult EEG Interpretation" —Drs. F. Gibbs, H. Gastaut, and J. Garvin, J. Hughes, T. Browne, and 
H. Schear. Bring your own difficult EEGs! 

Sunday, November 23, 1980 

"Efficient Management of the Private or Institutional EEG Laboratory"—Mr. James Ramsey, Management Consultant, Jacksonville, 
Florida 

“Abnormal Records in Infants and Children” —Dr. James Nealis, Clinical Assistant Professor of Pediatric Neurology, U of FL School of 
Medicine, Jacksonville, Florida 

“Cerebral Death and Electro-Cerebral Silence"—Dr. Robert Weinmann, Associate Editor, CLINICAL EEG, San Jose, California 

“The Role of EEG as Compared to Other Diagnostic Modalities in Cerebrovascular Disease” —Dr. 0. M. Reinmuth, Professor and Chairman, 
Department of Neurology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania 

“The Physiologic and Technical Aspects of Recording Evoked Potentials"—Dr. R..Eugene Ramsay, Ass't Professor of Neurology, Univ of 
Miami School of Medicine, Director of Clinical Physiology, VA Hospital, Miami, Florida 

“The Clinical Aspects of Evoked Potentials"—Dr. Robert Young, Associate Professor of Neurology at Mass General Hospital, Harvard 
Medical School, Associate Neurologist and Director at the Clinical Neurophysiology Laboratory Movement Disorder Clinic, Mass General 
Hospital, Boston 

ROUND TABLE DISCUSSION on “Evoked Potentials" —Dr.s E. Ramsay and R. Young. 

OPTIONAL AMERICAN BOARD OF EEG REVIEW SESSION—Sample oral and written test questions are discussed. EEGs 
reviewed are similar to those being used by the American Board of EEG, Inc. exam. 


MAIL YOUR ADVANCE REGISTRATION TO ASSURE ATTENDANCE-LIMITED ENROLLMENT 
Name  ...... Address Mite ae Ves 
City NA z Sa oS —*- ^".-TOeNMUME — QM SOA 
AMEEGA Member ($120.00) Nonmember ($150.00) Includes banquet and two (2) luncheons. 

















Make check payable to: AMERICAN MEDICAL EEG Mail application and check to: 
Jacob Green, M.D., Review Course Director 
Neurological Institute, Inc. 
5600 Spring Park Road, Jacksonville, Florida 32216 


Ni 


MODULAR EVOKED POTENTIAL SYSTEM 





MAINFRAME AVERAGER Hio. 


* Compact, inexpensive, easy to operate 

* Twelvebit amo! tude resolution facilitates signal 
acquisition against high background noise 

* Artifact edit (qptional) has adjustable reject 
criterion. 

® \ndependeat gain and frequency-response 
controls for ecch channel 

® Simplified muli-channel memory controls. Same 
number of dara points per channel regardless 
of the number of channels acquired 

e Direct monitoring of patient signal at any sweep 
speed during average acquisition 


EXPANSION MODULES — — 


e Allow cusiomzed expansion of system 
cacabilites 

© Prctect against obsolescence 

* Available Modules include Waveform Processor 
to add, subtrac or superimpose waveforms. 
Cursor to give digital readout of amplitudes & 
ictencies. Aucic Monitor for noise detection and 
EMG. Wide selection of stimulus modules for 
‘esting in all sensory modalities 


PREAMPLIFIER 


e Compact, lightweight * Optional built-in elecrode impedance 
@ |nstrumert powered (no battery tester 
pack) e Outstanding specications include 
* Optical parient isolation for electrical very high common mode rejection 
satety ratio, and input impedance, fast 





settling time, and low internal noise 


Designed for optimal recording of all types of Ideal for routine clinical 
evoked potentials electromyography 
SOMATOSENSORY AUDITORY VISUAL 
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Lifetech 
Instruments, Inc. 


BOX 36221 - #OUSTOW. TEXAS 77036 - (713) 783-6490 


Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
anticonvulsant.... 


Yvonne— 
Lennox-Gastaut syndrome 


Marion— 


myoclonic seizures 


Chad— 


akinetic seizures 





How many anticonvulsants 
can give patients like these 








all these advantages: 


Established efficacy in akinetic/myoclonic seizures 
Usedalone or as an adjunct, Clonopin® (clonazepam/Roche) 
— a kenzodiazepine with specific and potent anticonvulsant 
properties—has proved clinically effective in reducing the fre- 
queney and/or severity of akinetic and myoclonic seizures and 
Lenrox-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 


has failed. 
Lonzer half-life (18 to 50 hours) for more flexible dosage 


The onger half-life of Clonopin—more than twice that of 
valp-oic acid, for instance—produces a more flexible dosage 
regimen that may enhance patient compliance. [t means, too, 
that “breakthrough” seizure activity is less likely with an inad- 
vertently skipped dose. 


Fewer G.I. upsets and appetite problems 
Gastrointestinal problems are relatively uncommon with 
Clomopin, another factor that encourages patient compliance. 


Proven safety with long-term administration 

On —lonopin therapy, the most frequently noted side 

effects—drowsiness and ataxia—generally have been dose- 

relased and could often be controlled by dosage adjustment. 

Behavior problems have been noted in some children. (7or 

mor. detailed side effects and precautions, see prescribing 

infc-mation which appears on next page.) 

And also: 

€ Can be taken at bedtime 

è Coes not interact with anticoagulants or aspirin 

€ Can be used concomitantly with most other anti- 
convulsants * 

e Is compatible with a ketogenic diet 


*P ease see Precautions section of complete product information. 


I ONOPING« 
CON /Roche 
For patients with minor motor seizure 


(DA see next page for complete product information. 
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J 
_ Complete Product Information: 
. Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 
te 2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
< molecular weight of 315.7. 
_ Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 
E pharmacologic properties which are characteristic of the benzodiazepine class of 
_ drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 
.. tionare antagonized, as are convulsions produced by photic stimulation in suscep- 
-. tible baboons. A taming effect in aggressive primates, muscle weakness and 
-. hypnosis are likewise produced by Clonopin. In humans it is capable of suppress- 
.. ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
& the frequency, amplitude, duration end spread of discharge in minor motor 
. seizures. 
. Single oral dose administration of Cionopin to humans gave maximum blood levels 
. Of drug, in most cases, within one tc two hours. The half-life of the parent com- 
_ pound varied from approximately 18 to 50 hours, and the major route of excretion 
. was in the urine. In humans, five metabolites have been identified. In general, the 
. biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
. at the C-3 position and reduction of the 7-ritro function to form 7-amino and/or 
7-acetyl-amino derivatives. 
. Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
- Lennox-Gastaut syndrome (petit ma! variant), akinetic and myoclonic seizures. In ` 
. patients with absence seizures (petit mal) who have failed to respond to suc- 
_cinimides, Clonopin may be useful. 
In some studies, up to 30% of patients have shown a loss of anticonvulsant activity, 
Often within three months of administration. In some cases, dosage adjustment 
may reestablish efficacy. 
. Contraindications: Clonopin should not be used in patients with a history of 
sensitivity to benzodiazepines, nor ir patients with clinical or biochemical evidence 
.. Of significant liver disease. It may be used in patients with open angle glaucoma 
- who are receiving appropriate therapy, but s contraindicated in acute narrow 
. angle glaucoma. 
.. Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
_ should be cautioned against engaging in hazardous occupations requiring mental 
_ alertness, such as operating machinery or driving a motor vehicle. They should 
ke also be warned about the concomitant use of alcohol or other CNS-depressant 
- drugs during Clonopin therapy (see Drug Interactions). 
. .Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
v -infants are unknown. i 
A Recent reports suggest an association between the use of anticonvulsant drugs by 
.. women with epilepsy and an elevated incidence of birth defects in children born to 
E these women. Data are more extensive with respect to diphenylhydantoin and 
. phenobarbital, but these are also the most commonly prescribed anticonvulsants; 
.. less systematic or anecdotal reports suggest a possible similar association with 
|^ the use of all known anticonvulsant drugs. 
. The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause 
.. and effect relationship. There are intrinsic methodologic problems in obtaining 
-~ adequate data on drug teratogenicity in humans; the possibility also exists that 
.. other factors, e.g., genetic factors or the epileptic condition itself, may be more 
— important than drug therapy in leading to birth defects. The great majority of 
. mothers on anticonvulsant medication deliver normal infants. It is important to note 
: that anticonvulsant drugs should not be discontinued in patients in whom the drug 
is administered to prevent seizures because of the strong possibility of precipitat- 
ing status epilepticus with attendant hypoxia and threat to life. In individual cases 
where the severity and frequency of the seizure disorder are such that the removal 
r> of medication does not pose a serious threat to the patient, discontinuation of the 
... drug may be considered prior to and during pregnancy, although it cannot be said 
with any confidence that even mild seizures do not pose some hazards to the 
developing embryo or fetus. 


_ These considerations should be weighed in treating or counseling epileptic women 















. of childbearing potential. 
_ Use of Clonopin in women of childbearing potential should be considered only 
. when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
—. breast-feed their infants. 

.. Ina two-generation reproduction study with Clonopin given orally to rats at 10 or 
-... 300 mg/kg/day, there was a decrease in the number of pregnancies and a de- 

. crease in the number of offspring surviving until weaning. When Clonopin was 

administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 

. nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 
malformations were seen from one dam in each of the affected dosages. 
Usage in Children: Because of the possibility that adverse effects on physical or 
mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients. 
Physical and Psychological Dependence: Withdrawal symptoms similar in char- 
acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 
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lance when receiving benzodiazepines because of the predisposition of such 
patients to habituation and dependence. 


Precautions: When used in patients in whom several different t/pes of seizure 
disorders coexist, Clonopin may increase the incidence or precipitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosagas. The concomtant use 
of valproic acid and clonazepam may produce absence status. 

Periodic blood counts and liver function tests are advisable during long-term 
therapy with Clonopin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
^igh-dose therapy, may precipitate status epilepticus. Therefore, when discontinu- 
ng Clonopia, gradual withdrawal is essential. While Cloncpin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys; tc avoid their 2xcess 
accumulation, caution should be exercised in the administration of the drug to 
patients with impaired renal function. 

Clonopin may produce an increase in salivation. This should be considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
and the possibility of respiratory depression, Clonopin should be used with caution 
in patients with chronic respiratory diseases. , 
Adverse Reactions: The most frequently occurring side effects of Clonop:n are 
referable to CNS depression. Experience to date has shown that drowsiness has 
occurred in approximately 50% of patients and ataxia in approximately 30%. In 
some cases, these may diminish with time; behavior problems have been noted in 3 
approximate!y 2596 of patients. Others, listed by system, are: 
Neurologic: Abnormal eye movements, aphonia, choreiforn movements, coma, 
diplopia, dysarthria, dysdiadochokinesis, “glassy-eyed” appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression, slurred speech, 
tremor, vertigo. : 

Psychiatric: Confusion, depression, forgetfulness, hallucinations hysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the Dehawor effects are 
more likely to occur in patients with a history of psychiatric disturbances). 
Pespiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion in 
upper respiratory passages. 

Cardiovascuiar: Palpitations. 

Dermatologic: Hair loss, hirsutism, skin rash, ankle and facial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry mouth, 
encopresis, gastritis, hepatomegaly, increased appetite, nausea, sore gums. 
Genitourinary. Dysuria, enuresis, nocturia, urinary retention. 

Musculoskeletal: Muscle weakness. pains. 

Miscellaneous: Dehydration, general deterioration, fever, lymphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eosinophilia. 

Hepatic: Transient elevations of serum transaminases and alkaline phosphatase. 
Drug Interactions: The CNS-depressant action of the benzodiazepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates, nonbarbitura e hyp- 
notics, antianxiety agents, the phenothiazines, thioxanthene and butyrophenone 
classes of antipsychotic agents, monoamine oxidase inhibitors and the tricyclic 4 
antidepressaats, and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like those produced by cther 
CNS depressants, include somnolence, confusion, coma and diminished reflexes. 
Treatment includes monitoring of respiration, pulse and blood pressure, ger eral 
supportive measures and immediate gastric lavage. Intravenous fluids should be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodium 
benzoate may be given to combat CNS depression. Dialysis is of no known value. 
Dosage and Administration: /nfants and Children: Clonop:n is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants anc children | up to 
10 years of age or 30 kg of body weight) should be between 0.01 to 0.03 mg kg/day 
but not to exceed 0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day until a caily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has been reached unless 
seizures are controlled or side effects preclude further increase. Whenever possi- 
ble, the daily dose should be divided into three equal doses. If doses are no: 
equally divided, the largest dose should be given before retiring 

Adults: The initial dose for adults should not exceed 1.5 mg/day divided into three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 


until seizures are adequately controlled or until side effects preclude any fur her 


increase. Maintenance dosage must be individualized for each patient depending 
upon response. Maximum recommended daily dose is 20 mg a 
The use of multiple anticonvulsants may result in an increase of deoressant ad- 

verse effects. This should be considered before adding Clonopin to an existing 
anticonvulsant regimen. 

How Supplied: Scored tablets—0.5 mg, orange: 1 mg, blue 2 mg. white— 
Prescription Paks of 100. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


NEUROLOGIST 


w/expertise in 
Hect'odiagnostic 
studies 


Needed to joir busy, growing 
department in a multispecial- 
ty clinic. 


Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


NEUROLOGIST: 


Second neurologist needed in a 
community- of 140,000. Major 
teaching affiliate of Temple Uni- 
versity. Residencies in family 
practice, surgery, anesthesiology, 
and internal medicine. Located in 
the heart ef the Laurel Highlands. 
Guaranteeé minimum plus assis- 
tance in establishing practice. 
Send curmculum vitae to: Mr. 
Thomas H. Litz, Vice President/ 
Patient Services, Conemaugh Val- 


ley Memorial Hospital, 1086 


Franklin Street, Johnstown, PA 
15905. 


publication | 
is available E: 
in microform 


Please send me additional information. 


Name 
institution 
Street 
City 

State 


Dept 


300 North Zeeb Road 
pt. P.R. 

Ann Arbor, MI 48106 

U.S.A. 


NEUROLOGIST: 


Academic Position available for 
Director of EEG Laboratory at VA 
Medical Center in affiliation with 
SUNY Upstate College of Medi- 
cine. Board eligible or certified. 
Excellent opportunities for inter- 
action with EMG-Evoked Potential 
Laboratory and Sleep-Wake Disor- 
ders Laboratory. Interested candi- 
dates should send CV to: Antonio 
Culebras, M.D., VA Medical Cen- 
ter, 800 Irving Avenue, Syracuse, 
New York 13210, or call 315- 
476-7461 ext. 473. 


University Microfilms International 


18 Bedford Row 
Dept. P.R. 

London, WC1R 4EJ 
England 









You can help 


the ADD‘ child 
with Cylert 


pemoline 
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Day-long behavior therapy 
without dosing problems 
at school - 





Impressive all-day control. 


Cylert works extremely well, given an adequate period 
af trial. Single daily doses are as effective for behavior 
control as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert aveids problems of taking a drug at school. 
No involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
manage all medication, and the chilc carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 


| | | | Te) | Ne) 18.75, 37.5, 75 mg tablets; 
| 37.5 mg chewables 


Just once a day. At home. 





Minimal! Brain Dvsfunction), or the Hyperkinetic 


*ADD: Attention Deficit Disorder (formerly called MBD, C) 
ABBOTT 
Syndrome. Please see next page for Brief Summary. mn 


9083319 





.. DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 


dM is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white, tasteless, odorless powder. relatively insoluble (less than | mg/ml.) in water, 
chloroform, ether. acetone. and benzene: its solubility in 95% ethyl alcohol is 2 2 mg ml. 

CYLERT (pemoline) is supplied as tablets for oral administration. 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants: however, it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known. 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding haw these 


. effects relate to the condition of the central nervous system. 


_ The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate, pemoline dione. mandelic acid. and uniden- 


-— tified polar compounds. CYLERT is excreted primarily by the kidneys; approximately 75% of ar oral 


- dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed. 
.. CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week of drug 
administration. ` 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological, educational. social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span. hyperactivity. 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability, and abnormal EEG may or may not be present, and a diagnosis of central nervous 


+ System dysfunction may or may not be warranted. 


Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 


; the above signs and symptoms. In the past. a variety of terms ^as been associated with these signs 


and symptoms, including. Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood. Hyper- 


.. kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Ras Cerebral Dysfunc- 


tion. and Minor Cerebral Dysfunction. 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
| Sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


vl /— WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
... efficacy in this age group have not been established. 


Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 


. Symptoms of behavior disturbance and thought disorder. 


— A Data are inadequate to determine whether chronic administration of CYLERT may be associated 
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with growth inhibition: therefore. growth should be monitored duri ng treatment 


a 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span, hyperactivity. emotional lability 
and impulsivity It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behaworal characteristics. 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well established. 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 


ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 


CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 


. monitored carefully 


CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 


‘Suggests that psychological and/or physical dependence might also occur with CYLERT There have 
. been isolated reports of transient psychotic symptoms occurnng in adults following the long-term 
. misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 


unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37 5 mg ‘kg. day. Postnatal survival of offspring was 
reduced at doses of 18 75 and 37. 5 mg. ‘kg. day 


ADVERSE REACTIONS: insomnia is the most frequently reported side effect of CYLERT. it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is 


-transient in nature or responds to a reduction in dosage. 


Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache, skin rashes, increased irritability. mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT, and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
Eon A definite causal relationship between CYLERT and these reactions has not been estab- 
ished. 

_Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 

with continuing therapy. If adverse reactions are of a significant or protracted nature. dosage should 
be reduced or the drug discontinued. 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation, restless- 


ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 


. of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 


primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other 
- appropriate supportive measures. ‘ 
Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
vik ac of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg. ‘day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112 5 mg. 
Clinical improvement with CYLERT is gradual Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration. 
Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL69064, U.S.A. 9083319R1 
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Open New Doors 
for your 
Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful information on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medical Association, 
offers you current authoritative infor- 
mation on diagnosing and treating 
alcoholics. 


A glance at the contents reveals 


these sections: 


The Problem 
e The Causes 


Alcohol: Its Metabolism 
and Pharmacology 
* Diagnosis and Treatment 
* Appendix 





Manual on Alcoholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism-from the physician's point 
of view. The principal difference be- 
tween this newly revised edition and 
the previous edition is the incorpora- 
tion of major portions of Medical Com- 
plications of Alcohol Abuse, which is 
out of print. $2.50 


Order Dept. OP-185 
American Medical Association 
P.O. Box 821 


Monroe, WI 53566 


Please send. copy(ies) of MANUAL 
ON ALCOHOLISM, OP-185, at $2.50 
each. I enclose $ | .  , payable to 
the AMA. Allow 4-5 weeks for delivery. 


Name 
Address 
City/State/Zip: 
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ANNOUNCING 
A STATE OF THE ART 
UPDATE IN 
NEUROTOLOGICAL EVALUATION 













CLINICAL NEUROTOLOGY 
INTERNATIONAL WORKSHOP 


September 25-26, 1980 


Sponsored by 


The Division of Head & Neck Surgery 
Bepsrtment of Surgery 
UCLA Scheol of Medicine 


Im cooperation wth the Department of 
Continuing Education in Health Sciences, 
UCLA Extension 


and 


The Nationa! Institute of Neurological 
anc Communicative Disorders and Stroke 


and 
The Hope for Hearing Foundation 
at UCLA Genter fer the Health Sciences 


Enrollment limited 
Registration Fee 
CME Credit 
For further information contact Ms. Angelica Gar- 


ca, Centertor Health Sciences 62-132, UCLA, Los 
Angeles Ca-98024 or call (213)824-6536 
















A new edition of Opinions and Reports 
of the Judicial Council has just been 
published by the AMA. It is the first com- 
prehensive revision of Opinions, and the 
first new edition since 1971. 


This practical guide to ethical conduct 
ras Deen completely reorganized ac- 
cording to subject matter. Inconsisten- 
cies and outdated material have been 
omitted, and current medical practice 
stancards are more clearly reflected. 
With its new stvle and format, Opinions 
ts easier for you to use. 


Use the coupon to order your reference 
today. $2.00 










CHAIRMAN FOR 
DEPARTMENT OF 
NEUROLOGY. 


Nominatiens and qualified individ- 
uals are nvited to submit a cur- 
riculum vitae to Bruce W. Stein- 
hauer, M D., Chairman, Neurology 
Search Committee, Henry Ford 
Hospital, 19401 Hubbard Drive, 
Dearborm Michigan 48126. This 
1000 bed major medical center 
seeks a Chairman of Neurology to 
head a program involving major 
responsibilities for clinical ser- 
vices—boch inpatient and ambula- 
tory; ar educational program 
involving both neurology and 
internal medical residents along 
with University of Michigan medi- 
cal students and research. Henry 
Ford Hosaital has a strong multi- 
center ambulatory care program 
in additon to a longstanding 
referral practice. 


Now available from the AMA 
Opinions and Reports of the 
Judicial Council 


AMEFCAN 


MEDICAL 
ASSCEXCIATIOIN 
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CHIEF OF 
NEUROLOGY DEPARTMENT— 








A university based hospital. Large & 
diversified patient load. EEG and 
EMG laboratory within department. 
CAT Scanner available. Campus 
based full-time Neurology group in 
formation. Locatec in Chicago. Re- 
spond with curriculum vitae to Joan 
Patterson, M.D., Chairperson, Search 
Committee, c/o Dept. of Psychiatry, 
Mount Sinai Hospital Medical Center 
of Chicago, California Avenue at 15th 
Street, Chicago, Illinois 60608. (312) 
542-2453. 

























Order Dept. 

American Medical Association 
P.O. Box 821 

Monroe, WI 53566 









Please send me . copy(ies) of OPIN- 
IONS AND REPORTS OF THE JUDICIAL 
COUNCIL, OP-437, at $2.09 each. I en- 
close $ , payable to the AMA. 


Allow 4-5 weeks for deliverv. 
















Name 









Address 






City/State/Zip 

















If You're Looking 
For a New Practice 
Opportunity ... 

.. -Or Looking For 
a Physician to Fill 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians’ Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registration package, 
use the appropriate coupon below for the Register you 
desire. 
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If you're nat usin CPT-* ,yew're 
missing the boat--- 
^ and a way to cut 
your administrative 


reporting time and costs 
in half...or better! 








Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 
can cut preparation time in haif—or even better. 

Instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 
digit CPT code that identifies the procedure. It's that fast and easy. 


CPT provides a uniform coding system to accurately designate medical, surgical, 
and diagnostc services in terms that provide a uniform language among physicians, 
patients, and'third parties. This new fourth edition of CPT is the mcst comprehensive 
and current system available and incorporates over 2,000 new and revised proce- 
dures. Each procedure is listed individually with a clear description and five-digit 
identifying cade. 

New CPT Updating Service is available at no additional cost. Tc insure your CPT 
stays up to cate as new terminology is added, you can receive new and revised 


procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order tocay! Buy two—one for yourself, one for 
your mecical records clerk! 


Order Department, OP-41 
American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 





PEsse endme —  — — — — copy (ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-47 ($12.00 
per cap in U.S. U.S. Poss., Canada, and Mexico. $12.5€ all others countries.) Allow 4-5 weeks for delivery. 


| | 
| | 
| | 
| | 
| | 
| | 
| | SSendme information on CPT-4 magnetic computer tape versions. | 
| Pisese enclose payment (payable to AMA) with order. | 
| | 
| | 
| | 
| | 
| | 
| | 
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Announcing ... An important new 
publication on Physician Well-Being! 


An invaluable guide for: 
Residents « Medical Students 
Faculty members 

Residency Program Directors 
Members of Medical Society 
Impaired Physician Committees 


Beyond Survival is the first concise guide on how to 
establish and operate programs for helping col- 
leagues with problems and enriching professional 
and family life during the training years. 


Produced by the Work Group on Physician Well- 
Being, Resident Physician Section, American 
Medical Association, Beyond Survival draws upon 
experience from self-help efforts in several parts of 
the country, and offers a range of examples of suc- 
cessful intervention techniques. 


Major sections are devoted to identification, treat- 
ment, and rehabilitation procedures for cases where 
problems have already developed, and methods of 
promoting well-being and preventing disorders 
from occurring in later life. 


A review of the current literature, an annotated 
bibliography, and a listing of national and state 
medical society resources are also included. 


Order your copy of Beyond Survival today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 


Please send me copy(ies) of Beyond Survival, OP-083. 
Price: $5.00 per copy. Enclosed is my check, payable to 
AMA, for $ . Payment must accompany order. 
Please Print 

Name 

Address 


City/State/Zip 
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How Can You Help to Improve 
Your Community's Emergency Preparedness? 


Consult these AMA Emergency Medical Care publications. 





What happens when a medical emercency occurs in 
your community? Is your hospital prepared? Does 
your airport have adequate emergency facilities? 
How can you help to improve your community's 
emergency medical services? 


These publications from the AMA's D2pertment of 
Emergency Medical Services focus or setting up 
effective emergency care programs... n an entire 
hospital...in the hospital's emergency department... 
in an airport. ..within the community. You will 

find guidelines which will help you to develop work- 
able solutions to your community's particular 
emergency medical problems. 


TO ORDER: Write Order Department, American 
Medical Association, P.O. Box 821, Moaroe, WI 
53566. Please specify title, OP number, and include 
payment with your order. Allow 4-5 weeks for 
delivery. 


PUBLICATIONS 


Categorization of Hospital Emergency Capabilities 
(OP-387) $.55 

The Commission on Emergency Medical Services of the 
AMA se s ferth recommended guidelines for four cate- 
gories of hospital emergency services for adults, chil- 
dren anc infante, including newborns, that could function 
in community systems of emergency medical capa- 
bilities. 


. Emergency Department--Handbook for Medical Staff 
(OP-131 $2.00 

How car the emergency department be an effective 
area for medical education? What are its legal implica- 
tions? These anc cther related topics are explored in 
this manual which helps to establish workable solutions 
to problems in the emergency department. 


Developing Emergency Medical Services--Guidelines 
for Community Councils (OP-386) $.75 

In an effort to upgrade emergency medical care and 
reduce the number of needless accidental deaths, the 
AMA's Commission on Emergency Medical Services 
provides guidelines which deal with the establishment 
of community councils on emergency mecical services 
and the various stages of developing good emergency 
medical services. 


Airport Emergency Medical Services 

(OP-085) $.85 

This new guide outlines the major functions of an emer- 
gency medical services plan, plus the key elements in 
providing such services, which should be common to all 
airports. Includes illustrations and appendices. 
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Your diagnosis may take 
* justo hi 
^ justo minutes. i 
a 2 A 
She may have to live with 4, 
the therapy for10 years. ' 
Voluntary hyperventilation € Well-known specificity—does 
producing brief, clinical seizure not mask developing tonic- 
of 5-30 second duration!... EEG clonic activity in susceptible 
v showing 3-per-second spike- patients. 
| waveforms...confirming your | € Well-known efficacy against 
| diagnosis: absence seizures absence seizures. 
(petit mal). e Well-known safety. 
For effective managsmentof | e Predictably compatible with 
absence seizures, somtimes barbiturates. 
spanning a decade or more of € Low daily cost to patients. 
continued drug therary, con- ZARONTIN... the drug of 
sider ZARONTIN® (ethosuximide). | choice in absence epilepsy .? Its 
Why ZARONTIN? Because last 20 years of experience may 

crucial factors concerring its make her next ten easier to 
long-term use are a mciter of live with. 
extensive record: l/Livingston S, Pruce I: Petit mal 


epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/ Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARONTIN 


(ethosuximide, us») 








Capsules/Syrup 
20mg  250mg/5ml 


the drug of choice 
in absence epilepsy 





PARKE-DAVIS 


™ 1980 WarnerLambert Company Please see brief summary oí prescribing information on following page. 


ZARONTIN Capsules 
(ethosuximide capsules, USP) 


ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 


Indication: Zarontin is indicated for the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 

Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide: therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported. 

Ethosuximide should be administered with ex- 
treme caution to patients with known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug. 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal réports 
suggest a possible similar association with the use of 
all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
. ing alertness; therefore, the patient should 
cautioned accordingly. . 
Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients. 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and include anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy, fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes. 

Miscellaneous: Other reactions reported Nave 
included myopia, vaginal bleeding, swelling of the 
tongue, gum hypertrophy, and hirsutism: TJ 
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Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 






AUDITORY EVOKED POTENTIALS 
IN CLINICAL PRACTICE 


This course is designed especially for Neurologists, Otoleryn- 
gologists and Audiologists. It emphasizes practical clinical 
applications of the auditory brainstem response, auditory nerve 
action-potential and cochlear potentials. The course relies 
heavily on workshops and tutorials to give the participants 
“hands-on” experience in instrument operation and test inter- 
pretation. A unique aspect of this course is its coverage of 
techniques for recording cochlear and auditory nerve responses 
with electrodes that do not penetrate the tympanic membrane. 


INSTRUCTOR: Theodore J. Glattke, Ph.D. 


DATES: 
March 15-16, 1980 
New Orleans, LA 


Aug. 30-31, 1980 
New York City, NY 


Oct. 25-26, 1980 
Los Angeles, CA 


Nov. 15-16, 1980 
Denver, CO 


TUITION: U.S. $250.00 


ACCREDITATION: Physicians are eligible for the American Medical 
Association Physician Recognition Award, 16 hours, Category II. 


FOR FURTHER INFORMATION CONTACT 


Deborah Dickey B.S.N. RN. 
Product Specialist 
Life-Tech Instruments, Inc. - * 


P.O. Box 36221 
Houston, Texas 77036 


Life-Tech 
Instruments, inc. 


Telephone (713) 783-6490 





























J. Antel 

R. Baringer 
J. Blavais 
P. Choppin 
B. Dupont 
C. Gibbs 
A. Haase 
R. Kibler 


SYMPOSIUM ON RESEARCH AND 
MANAGEMENT OF MULTIPLE SCLEROSIS 


University of Western Ontario 
London, Ontario, Canada 


DATE: September 3rd, 1980: Neurovirology 
September 4th, 1980: Immunology 
September 5th, 1980: Physiology and 


Registration Fee: $150.00 ($50.00 for trainees) 


The symposium will include state of the art presentations, and short 
reports of recent research or work in progress. Registrants are invited to 
prepare poster presentations which will be discussed at Workshops. For 
further information write: 


Dr. Donald W. Paty OR Dr. George C. Ebers 


P.0. Box 5339, Postal Stn. ‘A’ 


University Hospital 


Clinical Management 


Invited Faculty: 

H. Koprowski T. Sears 

J. Kurtzke W. Sibiey 

D. McFarlin J. Subak-Sharpe 
Nathanson B. Summers 


N. 

E. Norrby V. TerMeulen 
P. Patterson B. Vandvik 
C. Poser B. Waksman 


Department of Clinical 
Neurological Sciences 
University Hospital 


London, Ontario NGA 5A5 
CANADA 
Phone: (519) 673-3668 
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COLLEGE OF PHYSICIANS AND SURGEONS 
COLUMBIA UNIVERSITY 


NE JROMUSCULAR DISEASE UPDATE 
i September 25-27, 1980 
GL -  Thursday-Saturday 
16 Credit hours, Category 1, 
A.M.A.s Prysician’s Recognition Award. 


Fee: $150 (Resident's fee: $100) 


LEWIS P. ROWLAND M.D. and SALVATORE DIMAURO, M.D, 
associates in the Departments of Neurology, Pathology, and 
Anatomy and the fcllowing guest lecturers: 


ALBERT J. AGUAYO, M.D. ANDREW G. ENGEL, M.B. 
STANLEY 8. APPEL, N.D. ROBERT GRIGGS, M.B. 
ROBERT L. BARCHI, M.D. THEODORE I.. MUNSAT, M.B. 
MICHAEL 4. BROOKE M.D. DONALD L. SCHOTLAND, M.B. 
DANIEL B. DRACHMAM, M.D. IRWIN SIEGEL, M.D. 


Designed “o effer netrologists, general practitioners, and rehz- 
bilitation personnel ar authoritative update of current knowledge 
on diagnosis and the medical and surgical management cf 
neuromuseular diseases. Normal muscle structure and function 
will be reviewed. D'scussion among the speakers and the 
audience will be emcouraged, particularly -with respect tb 
controversial therapettic approaches. Two mini-symposia will be 
held: 1) myasthenia gravis; 2) polymyositis. For application 
contact: DR. ELIZABETH C. GERST, Director, Continuing Education 
Center, 63) West 168fh Street, New York, N.Y. 10032; telephone: 
(212) 694-3682. 





Desire a board eligible or certified neurologist with competence n 
EEG, to joir a group censisting currently of two neurologists amd 
three neurosurgeons. P"actice is in a city with a metropolitan area 
of approximately 1,006,000 people. 


This is a private practice which admits to and sees consultations n 
three excellent and well equipped hospitals. We are the directors’ 
of the EEG ‘aboratories in the three hospitals. At this time fifty per 
cent of our EEG’s are 16-20 channel machines. We have evoked 
response equipment eurrently being installed in two of the 
hospitals. Medical residents rotate on the Neurology Service. 


Wright State University School of Medicine is now four years ol*. 
We are affiliated with the Neurology Department on a volunta-y 
basis with some teaching and lecturing duties. Clinical researen 
opportunities are avaiable through an active medical school 
program, if desired. 


Serd curriculum vitae to: 
The Westerr Ohio Neuroscience Group, Inc. 
2-1 South Main Street 
280 -"idelity Medical Building 
Bayton, Ohio—45402 
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While every precaution is taken to ensure accuracy, we cannot guarantee 
against the possibility of an occasional change or omission in the preparation 
of this index. 
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To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/ diseases 


LIORESA 


baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynap'ic and poly 
synaptic reflex impulses at the spinal level. 
This mode of action is believed to provide reli 
of spasticity and muscular rigidity. In additior 
activity at the supraspinal level may contribui 
to its clinical efficacy. 


improved function . . . more independenc 


Many patients with multiple sclerosis or othe! 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiologic 
function and self-confidence. Several studies 
have reported on the effectiveness of Lioresa 
in patients with spasticity. 


helps promote physical therapy 


Forthe patient who cannot control even the 
slightest movements, physical therapy can be 


physically and emotionally upsetting. Lioresa 
helps relieve the pain associated with flexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfortab 
and receptive to exercise and physical activity 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been reported —a 
important factor to consider when planning 
long-term therapy for these patienrs. 


avoids excessive sedation 


Because many patients must purste their evel 
day activities with normal mental acuity, 
excessive sedation can be an additional handi 
cap. This is usually not a problem with Lioresa 
However, because transient drowsiness can 
occur, patients should be cautioned against th 
operation of automobiles or dange-ous | 
machinery. 


In a few patients increased SGOT, elevated 
alkaline phosphatase and elevated blood suge 
have been reported. Gastrointestinal and othe 
side effects have also been reported. 


Please read the brief summary o: the pre- 
scribing information on the next page for detai 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnarcy 


Geigy 
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To relieve signs and symptoms of 


S" 


` 
Sa 
* 
l Dosage should be individualized. b./mpaired Renal Function: Because Lioresal is patients, transient drowsiness was observed n 
primarily excreted unchanged through the kid- 63% af those receiving Lioresal compared to 36% 
Therapy should be started at low dosage and neys, it should be given with caution, and it may of those in the placebo group. Other common ad- 
increased gradually. Improvement may not be necessary to reduce the dosage. verse reactions are dizziness (5-15%), weakness 
show immediately, so itis important to continue — | Stroke: Lioresal has not significantly benefited (5-15%) and fatigue (2-4%). Others reported: 
the drug fora reasonable period until the patients with stroke. These patients have also Neuroosychiatric: Confusion (1-11%), headache 
+ optimum effect is achieved. Avoid abrupt with- shown poor tolerability to the drug. (4-8%), insomnia (2-7%); and, rarely, euphoria, ex- 
drawal (see Warnings). d. Pregnancy: Lioresal has been shown to increase — citement, depression, hallucinations, paresthesia, 
Dosage should be titrated. The following dos- the incidence of omphalcceles (ventral hernias) muscle pain, tinnitus, slurred speech, coordination 
age titration schedule is suggested. in fetuses of rats given approximately 13 times disorder, tremor, rigidity, dystonia, ataxia, blurred 
the maximum dose recommended for human vision, nystagmus, strabismus, micsis, mydriasis, 
5 mg t.i.d. Pree \ ER f use, at a dose which caused significant reduc- diplopia, dysarthria, epileptic seizure 
È for 3 days tions in food intake and weight gain in dams. This Cardiovascular: Hypotensior (0-9%). Rare 
E abnormality was not seen in mice or rabbits. instances of dyspnea, palpitation, chest pain, 
à 10 mg t.i.d. Q Q Q There was also an increased incidence of in- syncope. 
2 for 3 days complete sternebral ossification in fetuses of rats Gastrointestinal: Nausea (4-72%), constipation 
A given approximately 13 times the maximum rec- (2-6%); and, rarely, dry mouth, anorexia, taste dis- 
d 15 mg t.i.d. Q A Q C Qo ommended human dose, and an increased inci- order, abdominal pain, vomiting, diarrhea, and 
^ for 3 days dence of unossified phalangeal nuclei of positive test for occult blood in stool. 
E: forelimbs and hindlimbs in fetuses of rabbits Genitourinary: Urinary frequency (2-696); anc, 
x, 20 mg t.i.d. given approximately 7 times the maximum rec- rarely, enuresis, urinary retention, dysuria, impo- 
E for 3 days Q Q 00 Q Q ommended human dose. In mice, no teratogenic tence, inability to ejaculate, nocturia, hematuria. 
E ————————————— effects were observed, although reductions in Other: Instances of rash, pruritus, enkle edema, 
s Improvement is not always immediately appar- mean fetal weight with consequent delays in excessive perspiration, weight gain, nasal 
s ent; therefore continue for a reasonable period skeletal ossification were present when dams congestion. | 
"S until optimum effect is achieved (usually be- were given 17 or 34 times the human daily dose. Some of the CNS and genitourinary symptoms may 
Re tween 40-80 mg daily). The total daily dose There are no studies in pregnant women. Lioresal be related to the underlying diseas= rather than to 
is should not exceed a maximum of 80 mg daily should be used during pregnancy only if the drug therapy. j 
A (20 mg q.i.d.). For full information, including benefit clearly justifies the potential risk to the The following laboratory tests have been found to r 
a dosage schedule and administration, please fetus. . | | be abnormal in a few patients rece ving Lioresal: 
E read the prescribing information. Precautions Safe use of Lioresal in children under increased SGOT, elevated alkaline phosphatase, 
3 > age 12 has not been established, and it is, there- and elevation of blood sugar 
l Lioresal" baclofen fore, not recommended for use in children. How Supplied White, oval, single-scored tablets 
£ Tablets of 10 mg Because of the possibility cf sedation, patients of 10 mg in bottles of 100 and Unit Dose Packages 
E - Muscle Relaxant, Antispastic should be cautioned regarding the operation of of 100. 
j Brief Summary of Prescribing Information automobiles or other dangerous machinery, and ac- For complete details, includmg description, ac- 
d 3 | | KY tivities made hazardous by decreased alertness. tions, dosage and administration, and overdosage, 
A Indications Lioresal is useful for the alleviation of Patients should also be cautioned that the central please see full prescribing information. 
3 signs and symptoms of spasticity resulting from nervous system effects of Lioresal may be additive 
: multiple sclerosis, particularly for the relief of flexor to those of alcohol and other CNS depressants. ache visu igs -. 
E^ spasms and concomitant pain, clonus, and muscu- Lioresal should be used with caution where spastic- 
B lar rigidity. ity is utilized to sustain upright posture and balance References - H E 
5 Patients should have reversible spasticity so that in locomotion or whenever spasticity is utilized to 1: Jones RF. Lioresal in the centro! of spasticity, in 
E Lioresal treatment will aid in restoring residual func- obtain increased function Spasticity—a topical survey, Birkmayer W (Ed.), 
- tion. In patients with epilepsy; the clinical state and elec- Vienna, Hans Huber Publishers, 1972, 
Er Lioresal may also be of some value in patients with troencephalogram should be monitored at regular pp 110-122. R 
E spinal cord injuries and other spinal cord diseases. intervals, since deterioration in seizure control and 2. Sachais BA, Logue JN, Carey M3. Baclofen, a 
E Lioresal is not indicated in the treatment of skeletal EEG have been reported occasionally in patients new antispastic drug. A controlled, multicenter 
| muscle spasm resulting from rheumatic disorders. taking Lioresal. trial in patients with multipie sclerosis. Arc? » 
be The efficacy of Lioresal in stroke, cerebral palsy, It is not known whether this drug is excreted in Neurol 1977 (July); 34:422-428. a 
e and Parkinson's disease has not been established human milk. As a general rule, nursing should not 3. Tolonen U, Myllylä V, Hokkanen E. Treatment of 
23 and, therefore, it is not recommended for these be undertaken while a patient is on a drug since spasticity with baclofen and salbutamol. Curr 
E conditions. many drugs are excreted in human milk. Ther Res 1979 (Feb.), 25(2):251-259. 
s Contraindications Hypersensitivity to baclofen. A dose-related increase im ncidence of ovarian 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 





Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 

., discontinued. IT 


cysts and a less marked increase in enlarged 
and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known. 
Adverse Reactions The most common is transient 
drowsiness (10-63%). In ore controlled study of 175 





GEIGY Pharmaceuticals 
Division of CIBA-GEIGY Corporation 
Ardsley, New York 10502 


324-01696-01! 
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The Cadwell 7000. 


All you need to Know about EMG 5s, NCV's 
and evoked responses. 


EMG 5. NCV s and evoked responses are 
wv ecsier to run and document than ever 
WATE. 

Ester because signal averaging. delay tine. 
Cumpture ' of elusive transients and = inséant 


=piay of past signals are built into every 
sdwe.! 7000 and are made instantly a-ces:- 
sible by the microprocessor control system. 


cCesier because rhe same system gives you 
wger-up control of all modes of evoked re 
sponse: visual. auditory and somatosensory 
woked potential. 


Fasier to document, because the optional 
printer provides a record of the signars Just 
as you see them on the screen, complete 
with control settings, amplitude and (me 
markers, patient ID number, test type and 
date. Each print cost less than 2€ and akes 


Just seconds. 


The Cadwell 7000 is priced to make pre- 
mium performance affordable in every 
situation. 


Value, performance, ease of operation and 
reliability are all available to you now. Start 
by calling us collect. today, at 509 735 6481 
or write our head office. 


Cadwell Laboratories 
1513 South Van Buren Place 
Kennewick. Washinntan 99336 





Cafergot PRN 


is appropriate 


for 85% of 
your migraine 


sufferers... 


So why should 


they take a 
beta blocker 
365 days 


*to a maximum of six tablets per attack or 
ten tablets per week, or two suppositories per 
attack or five suppositories per week 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppositories, NF 


CAFERGOT® P-B 


tablets/suppositories 


Indications: CAFERGOT®  tablets/suppositories— to 
abort or prevent vascular headache. CAFERGOT® P-B 
tablets/suppositories— to abort or prevent vascular head- 
ache complicated by tension and gastrointestinal distur- 
Dances. 

Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components. 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
orally or rectally administered drugs, care should be exer- 
cised to remain within the limits of recommended dosage 


$3070 Conn In^ 















Cafergot P-B tablets contain FD&C Yellow No. 5 (tartrazine) 
which may cause allergic-type reactions (including 
Dronchial asthma) in certain susceptible individuals, 
especially in patients who also have aspirin hypersensitivity. 
Adverse Reactions: Vasoconstrictive complications, at 
times serious, including pulselessness, weakness, muscle 
pains and paresthesias of the extremities, and precordial 
distress and pain; transient tachycardia or bradycardia: 
nausea; vomiting; localized edema; and itching. Drowsiness 
may occur with Cafergot P-B 

Adult Dosage: Ora/ly — Two tablets at first sign of attack; if 
needed, 1 additional tablet every half hour until relieved 
(maximum, 6 per attack or 10 der week). Reclally— One 
suppository as early as possibile in attack; second in 1 hour, if 
needed (maximum, 2 per attack or 5 per week) 
Overdosage: Symptoms include vomiting, numbness, 
tingling, pain and cyanosis of the extremities associated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness, stupor, coma, convulsions and 
shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
times the recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, gastric 
avage, and catharsis; maintenance of adequate pulmonary 
ventilation; correction of hypotension; and contro! of 
convulsions. Treatment of peripheral vasospasm should 
consist of warmth, but not heat, and protection of the 


ischemic limbs. Vasodilators may be used with benefit, but 
caution must be exercised to avoid aggrevating an already 
existent hypotension. 

How Supplied: CAFERGOT® Tablets — Gynerger® (er- 
gotamine tartrate, USP) 1 mg; caffeine, USP 100 mg. 3ottles 
of 250 and cartons of three SicPak® dispensing unit) 
packages, each containing 30 tablets ir individual b isters 
CAFERGOT® Suppositories—Gynerger® (ergo‘amine 
tartrate, USP) 2 mg; caffeine, JSP 100 mg; inactive 
ingredients: tartaric acid, NF, and cocoa Sutter, USP Boxes of 
12. CAFERGOT® P-B Tablets— Synergen® (ergo amine 
tartrate, USP) 1 mg; caffeine, USP 100 mg; Bellafoline® 
(levorotatory alkaloids of belladonma, as malates) 0.125 mg; 
sodium pentobarbital, USP (Warnirg: May be habit 
forming) 30 mg. Bottles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each containing 30 tablets in 
individual blisters. CAFERGOT® P-3 Suppositories— 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, USP 
100 mg; Bellafoline® (levorotatory alka oids of belladonna, 
as malates) 0.25 mg; pentobarbital, NF (Warning: May be 
habit forming) 60 mg; inactive ingredients: tartaric acid, 
NF, malic acid, lactose, USP and treobroma oil USP 
Boxes of 12. 

Before prescribing, see package 

insert for full product information. S 
SANDOZ PHARMACEUTICALS 

EAST HANOVER, NJ 07936 SANDOZ 
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Multipie Sclerosis and the Immune xum orc M C ME K. P. Johnson 535 
Comprehensive Viral Immunology of Multiple Scleresis K. P. Johnson, W. H. Likosky, B. J. Nelson, G Fein 537 
HLA-B 14 Antigen and Postencephalitic Parkinson's Diss .. T. S. Elizan, P. | Terasaki, M. D. Yanr 542 
Screening ef Antiserotoninergic Drugs With the Genetically Dystrophic Chicken... M. S. Hucecki, 

C. M. Pollina, A. K. Bhargava, R. S. Hudecki 545 
Periodic Lavseralized Epileptiform Discharges With Preexisting Focal Brain PEE LS o1 N-S. Chu 551 
Proxima: Muscie Pg, REPERI. c R. P. Lazaro, H. S. Kirshner 555 
Lithium Carbonate Therapy for Cluster i ging ee eS J. L. Medina, J. Fareed, S. Diamond 559 


Acute Disseminated Encephalomyelitis After Influenza Vaccination __ H. Saito, M. Endo, S. Takase, K. Itahare 564 


Norma! imtermemispheric Visual Transfer With Incomplete Section of the Splenium ....— S. H. Greenblatt, 
Pa ks: Saunders, C. M. Culver, W. Bogdanowicz 567 
Radionuc ide Angiography of Vascular Lesions of the Spinal Cord... T. Obayashi, M. Furuse, M. Nakama 572 
Effect of Aging en Eye Tracking OREL S M Sip sip dpc cet Litre eee SS RE E J. W. Spooner, S. M. Sakala, R. W. Baioh 575 
Cognitive Function in Patients With Mulsple Sclerosis... J. M. Peyser, K. R. Edwards, 
C. M. Poser, S. B. Filskov 577 
Phenytoin and Formation of T Lymphocyte ae es 5 B. A. Neilan, |. E. Leppik 580 
2ediatric Metrizamide Ventriculography cid gh ara NND CO en H. M. Swick, J. R Sty 582 
?erinatal Hypoxic-Ischemic Brain Damage and Intraventricular Hemorrhage TER H. C. Lou 585 
Jausual Effects of Metrizamide Lumbar Myelography RTE VN R. E. Kelley, R. B. Daroff, 


W. A. Sheremata, J. R. McCormick 588 





Coma and Axonal Degeneration in Vitamia B., Deficiency ON REC ME K. S. Kosik, T. F. Mullins, 
W. G. Bradley, L. D. Tempelis, A. J. Cretella 590 


Celayed Radiation Necrosis of the Brain Contralateral to Original Tumor... D. A. Shewmon 
J. C. Masdeu 592 


Aoneic Spells in Progressive Dialysis Encephalopathy 
L. García-Bufiuel, 2. C. Elliott, N. K. Blank 


Mētoprolol in Essential Tremor... R. P. Newman, L. Jacobs 


Arcicimmunoblastic Lymphadenopathy M P. P. O'Donnell, 
R. Jiji, R. Vigorito, T. R. Price 


Baciofen in Treatment of the ‘Stiff-Man’ Syndrome. J. L. Whelan” 
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MYSOLINE 


(primidone)....- 


New study shows: 


MYSOLINE’  (primidone) provides 
good to excellent control in 87% of patients 
with major seizures' 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control." Based on the finding 

that response was related te primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


" prim idone is an effective antiepi:eptic medication irrespective of its 


biotransformation to phenobarb tal, and that primidone serum levels 
must be used to obtain the best results with this medication.” 


Start low, go slow... 

to minimize or avoid sedation 

You can start seizure contral with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adecuate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 


initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


Effective,well-tolerated 
anticonvulsant therapy for 
major motor seizures 


See prescribing information on bæk page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 









MYSOLINE 


(primidone) 


consider it first for control 

of erano mal, psychomotor 

and focal seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing shouid 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effec:s 
are ataxia and vertigc. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 































































Reference: 1. Schottelius, D.D., and Fincham, R.W.: Clinical effectiveness of 
primidone as a single antiepileptic medication. Paper presented at the 
Thirtieth Annual Meeting of the American Academy of Neurology, Los Angeles, 
California, Apr. 27-30, 1978. 
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Fast Disintegration: Taken at the first symətom 


of migraire, Wigaine -ablets disintegrate 7 to 70 times faster 
than other mirame »reparations.* A patented microgranula- 
tion process ' bursts" the tablets apart so that digestive juices 
have unhinderec access to the active ingredients—prov ding 
quicx-release medication 


eto hait theobbing nead pain before it takes hold 
eio ease Me nausea and "sickness" of migraine axacks 


eto reiiev- pain from sustained contraction of head and 
neck muscles 


eto alay the feelings of hopelessness in many migraine 
patients 
e to rebui d tae ca. ient's confidence in therapy 


Each 'Nigraime tait and recta suppository contains ergotamine tartrate, 1.0 mg caffeine, 
100.9 mg; belladorna alkaicics (levorotatory), representing 87.5% hyoscyamine and 12.596 
atroone as sulfass, C 1 mc ard phenacetin, 130.0 mg. 


PRECAUTIONS: osage ef either tablets or suppositories singly or in combination should 
not exceeda tote of 1- dumgsany seven-day period. Although rare, ergotamine s capable 
of p-oducirg all t^» symptens of ergotism. CONTRAINDICATIONS: Peripheral vascular or 
corenary d. seas aneina p2coris, hypertension, renal or hepatic dysfunction, pregnancy, 
septic states, ircxseneglaucoma. SUPPLIED: Tablets—individually foil-wrapped m boxes of 
20 er 100. Suppesitomes—ndwvidually foil-wrapped in boxes of 12. 
^ . ^ . Organon Pharmaceuticals 
Cur gen cs } A Dwision of Organon Inc. 
a West Orange, N.J. 07052 
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NE For MIGRAINE 


Time for 
Relief 


An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attąck before the onset of 
painful headache. 


E m A 


Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (fange 8"-32"; average 18").* 
in the same test, other well-known migraine tabiets take as long 
as 24 minutes and more. 


*Tested in USP disintegration apparatus. Data on file, Research Department, Organon Inc. 


No matter 
how close 


wouldnt you 
rather have the 
original? 
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The original dipyridamole. 





CONTRAINDICATIONS — No specifi recommended dosages. Instances of three times a day, taken at least one 
INDICATIONS —Based on a review of this drug by contraindications are known headache, dizziness, nausea, flushing, hour before meals. In some cases 
the National Academy of Science-National Research PRECAUTIONS —Since excessive weakness or syncope, mild gastroin- higher doses may be necessary but a 
Council and /or other information, FDA has classified doses can produce peripheral vasodila- testinal distress and skin rash have been significantly increased inc dence of side 
the indication as follows: tion, the drug should be used cautiously ted during therapy. Rare cases of effects is associated with increased 
"Possibly'' effective: For long-term therapy of chronic in patients with hypotension. Persantine wnat appeared E » an aggravation of Il b cur eil hs. Anns De 
angina pectoris. Prolonged therapy may reduce the tablets, 25 mg, contain FD&C Yellow No. ? atem yep var — € $ abe ne — 
frequency or eliminate anginal episodes, improve ex- 3 Wartrazine) which may cause allergic- ain nsa v iege cn gu - << a tcd dipl 
ercise tolerance, and reduce nitroglycerin require type reactions (including bronchia m ROORKEE S zcasions when ad- Tablets of 25 mg and 75 mc 
ments, The drug is not intended to abort the acute asthma) n certain susceptible in- Ei oe igi. TEN eg POUPE- For complete details lease see the ful 
anginal attack dividuals. The incidence of sensitivity ntolerable, withdrawal of medication m p SP i 

| is generally low, but frequently seen ir has been followed promptly by cessa- prescribing information 

Final classification of the less-than-effective indica- patients with aspirin hypersensitivity tion of undesirable symptoms 
Por FOE CUN M a ADVERSE REACTIONS— Adverse reac- DOSAGE AND ADMINISTRATION— Boehringer Ingelheim Ltc. 





tions are minimal and transient at The recommended dosage is 50 mg Ridgefield, CT 06877 
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The new standard 


Is the simultaneous review of entire 
montage important? 


All electrodes 
plus all sensi- 
tivity and filte* 
settings are pře- 
sented for quick 
and continuous 
review. 
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Is immediate indication of high 


impedance scalp sites necessary? 


Quick imped- 
ance checks 
built into both 
the electrode 
junction box 
and console n- 
able the techni- 
cian to check 
the condition of 
all electrodes. 
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in EEG instrumentation! 


Is visibility of four adjacent montages 
an aid to programming? 


Nc longer must 
you keep a list ` 
cH 1 FRIA! PRITS cz pz F7 F8 of the montages 
ai TS o F? PS 3 you program as 
all montages 
ar2 displayed. 
Eighteen 
montages are 
standard. 
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Is patient observation necessary? 


Patient observa- 
tion is possible 
for sleep studies, 
apprehensive 
adults or chil- 
dren, and any 
case where 
cperation dis- 
turbances could 
be a problem. 





The microprocessor controlled EEG-4000 series 
provides all these features plus many more. 


Feel concerned about the price? 








NIHON IKOHDEN 


in o:har countries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, 


All you see here plus the photic stimu ator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG's. 
Please call collect today: 
Inc. (213) 320-3891. 


Nihon Kohden (America), 


NIHON KOHDEN (AMERICA), INC. 


530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3591 Collect calls invited 


Shinjuku-ku, Tokyo 161, Japan. 
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Day-long behavior therapy 
without dosing problems 
at school 


Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Singe daily doses are as effective for behavior 
control as multiple doses of methylpaenidate or 
amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert evoids problems of taking a d-ug at school. 
No irvclvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
manage all medication, and the child carries no 
drugs. (And note that Cylert is Schecule IV, not II.) 








Cylert © 
o Nu 
(OEMO! | ne) 18.75, 37.5, 75 mg tablets; 
37.5 mg chewables 
Just once a day. At home. 
*ADD: Attention Deficit Disorder (formerly called MBD, 


Minimal Brain Dysfunction), or the Hyperkinetic 
Syndrcme. Please see next page for Brief Summary. 


ABBOTT 


9083319 
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Cylert. «oie 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazolin-4-one 

Pemoline is a white. tasteless. odorless powder. relatively insoluble (less than | mg ./ml.) in water. 
chloroform, ether. acetone, and benzene: its solubility in 95% ethyl alcohol is 2 2 mg /ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants; however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals tnrough dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known 

There ıs neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system 

The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

. Metabolites of pemoline include pemoline conjugate. pemoline dione. mandelic acid. and uniden- 

tified polar compounds. CYLERT is excreted primarily by the kidneys. approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident until the third or fourth week cf drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological. educational, social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the followi ng group of developmentally 
inappropriate symptoms: moderate to severe distractibility short attention span. hyperactivity 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs. 
learning disability. and abnormal EEG may or may not be present, and a diagnosis of central nervous 
system dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome. Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion. and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS ) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore, growth should be monitorec during treatment 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion Should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated. 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT. The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However, the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
suggests that psychological and/or physical dependence might also occur with CYLERT. There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg./kg./day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37.5 mg. ‘kg. day 


ADVERSE REACTIONS: insomnia is the most frequently reported side effect of CYLERT. it usually 
occurs early in therapy. prior to an optimum therapeutic response In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is 
transient in nature: weight gain usually resumes within three to six months 

Stomach ache. skin rashes. increased irritability. mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported 

Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT: dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and conwulsive 
seizures. A definite causal relationship between CYLERT and these reactions has not been estab- 
lished. 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature, dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness, hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures. 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value. 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg./day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 m 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is à 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 9083319R1 
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This bi-monthly publication is an invalu- 
able source of information on the latest 
developments in medical computing 
technology. Produced by the AMA Com- 
puters Systems in Medicine Program, 
Computers and Medicine reports on the 
ways computer technology is used clini- 
cally and adminstratively in private prac- 
tices, hospitals, clinics, and medical 
societies. 

The format of Computers and 
Medicine emphasizes brief articles 
which convey the fundamental concepts 
involved in applications currently in use, 
as well as those in developmental and 
experimental stages. 

Plug into the medical computing infor- 
mation network; subscribe to Computers 
and Medicine today! 
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Subscriber Services 
American Medical Association 
535 N. Dearborn St. 

Chicago, IL 60610 


| wish to subscribe to Computers and 
Medicine for the period indicated be- 
low. Enclosed is my check (payable to 
AMA) for $ l 


L] 1 year subscription, 6 issues: 
$12 U.S. and U.S. Poss. 

[.] 2 year subscription, 12 issues 
$20 U.S. and U.S. Poss. 
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Without warning, a seizure. Thus 
begins what may be a long-term 
need for anticonvulsive medica- 
tion. So the efficacy and side 
effects of the agent selected should 
be well known and relatively free 
of surprises. 

Consider the patient. Consider 
DILANTIN® (phenytoin sodium). 

It offers specific control of tonic- 
clonic seizures and support for 
your patient in the years to come. 
Called a drug of choice, Dilcntin is 
dependable and generally well 
tolerated. Drug reactions are well 
documented. The most common 
adverse reactions—for examole, 
nystagmus, ataxia, slurred speech 
and mental confusion—affect the 
central nervous system. These side 
effects may be dose related and 
may disappear with continuing 
therapy at a reduced level. 

Only Parke-Davis makes Dilantin 
Kapseals®, with their unique drug- 
release characteristics. The serum 
half-life of Dilantin often allows 
a single daily dose of Dilantin 
Kapseals for maintenance tkerapy, 
once the divided dosage of three 
100-mg capsules daily has 
adequately controlled seizures. 


Dilantin 


extended phenytoin 


sodium capsules, USP) 
Kapseals' 


Specific control of 
tonic-clonic seizures 
for the years to come. 


PARKE-DAVIS 


1980 Warner-Lambert Company pee next page for bri Í summi IT y í f Drescl js ing inf ‘rmation., 





DILANTIN® (extended phenytoin sodium capsules, USP) KAPSEALS® 
Before prescribing, please consult full prescribing information. 
A brief summary follows: 
Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 
Contraindication. Dilantin is contraindicated in those patients with a history of 
Qypersensitivity to hydantoin products. 

rnings. Abrupt withdrawal of phenytoin in epileptic patients ma precipitate 
Status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of alternative anticonvulsant medica- 
tion arises,«his should be done gradually. In the event of an allergic or hyper- 
sensitivity reaction, more rapid substitution of alternative therapy may be 
necessary. In this case, alternative therapy should be an anticonvulsant not 
belonging to the hydantoin chemical class. 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic 
procedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as: 

a. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. It has been reported that in some 
patients the concomitant administration of carbamazepine resulted in an in- 
creased rate of phenytoin metabolism. 

b. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well documented. 

C. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

d. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of h pothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women an PPOP and an elevated incidence of birth defects in chil- 
dren born to these women. Data are more extensive with respect to phenytoin 
and phenobarbital, but these are also the most commonly prescribed anticon- 
vulsants; less systematic or anecdotal reports suggest a possible similar associ- 
ation with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence Of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequate to prove a 
definite cause-and-effect relationship. There are intrinsic nih prob- 
lems in obtaining adequate data on drug teratogenicity in humans: the possi- 
bility also exists that other factors. eg. genetic factors or the epileptic condition 
itself, may be more important than dru therapy in means to birth defects. The 
ge majority of mothers on anticonvulsant medication eliver normal infants. 
t is important to note that anticonvulsant drugs should not be discontinued in 
patients in whom the drug is administered to prevent major seizures because of 
the strong possibility of precipitating status epilepticus with attendant hypoxia 
and threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a seri- 
ous threat to the patient, discontinuation of the drug may be considered prior to 
and during pregnancy, although it cannot be said with any confidence that even 
minor seizures do not pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential. 
Precautions. The liver isthe chief site of biotransformation of phenytoin; patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with pn have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited vie ca availability and lack of induction; it appears to be genetically 
determined. 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effort should 
be made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. There- 
fore, if both conditions are present. combined drug therapy is needed. 

The phenytoin should be discontinued if a skin rash appears (see Warnings 
section regarding drug discontinuation). If the rash is exfoliative, purpuric, or 
bullous, use of the drug should not be resumed. If the rash is a milder type 
(measles-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
phenytoin medication is contraindicated. 

"Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 

has been reported. Phenytoin may also raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. genial Nervous System: The most common manifesta- 
tions encountered with p enytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, and consti- 
pation. Administration of the drug with or immediately after meals may help 
aded cosi at Sei à ral | à; i 

plegumen acr voter rmatological manifestations sometimes ac- 
compan y lever Nave included scarlatiniform or morbilliform rashes. A 
morbillilform rash (measles-like) is the most common, other types of dermatitis 
are seen more rarely. Rashes are more frequent in children and young adults. 
Other, more serious forms which may be fatal have included bullous, e Oliative, 
or purpuric dermatitis, lupus erythematosus. and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatal, have occa- 
sionally been reported in association with administration of phenytoin. These 
have included thrombocytopenia, leukopenia, granulocytopenia, agranulo- 
cytosis, and pancytopenia. While macrocytosis and megaloblastic anemia have 
occurred, these conditions usually respond to folic acid therapy. The occasional 
Occurrence of drop asdenopatty indicates the need to differentiate such a 
condition from other lymph gland pathology. 

r: Gingival hyperplasia occurs frequently: this incidence may be reduced 
by good oral hygiene including gum massage, frequent brushing and appro- 
priate dental care. Polyarthropat y and hirsutism occur Occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 


nodosa may occur and can be fatal. ZE 
PARKE-DAVIS 
Div of Warner-Lambert Co 
PD-JA-0145-1-P(8-80) Morris Plains, NJ 07950 USA 





Announcing... 
An important 
new publication 
on Physician 
Well-Being! 


An invaluable guide for Residents, 
Medical Students, Faculty, Program 
Directors, Medical Society Impaired 
Physician Committees! 


Beyond Survival is the first concise 
guide on how to establish and operate 
programs for helping colleagues with 
problems and enriching professional 
and family life during the training years. 


Produced by the AMA Resident Phy- 
Sician Section, Beyond Survival draws 
upon experience from self-help efforts 
around the country, and offers a range 
of examples of successful intervention 
techniques. 


Major sections are devoted to iden- 
tification, treatments, and rehabili- 
tation. procedures for cases where 
problems have already developed, and 
methods of promoting well-being and 
preventing disorders from occuring in 
later life. 


Order this valuable guide today! 


Order Dept., OP-083 

American Medical Association 
P.O. Box 821 ' 
Monroe, Wisconsin 53566 


Please send me. . copy(ies) of Beyond 
Survival, OP-083. Price: $5.00 per copy. 
Enclosed is my check, payable to AMA for 
$ . Payment must accompany order. 





Please Print 


Name YE ae Le 
Address =n | oS 


CityStateZip ...  . O 


Instructions for Authors 


Send manuscripts by first-class mail to Maurice W. Van 
Aller, MD, Department of Neurology, University Hospi:al, 
University ef lowe, School of Medicine, Iowa City, IA 
52242. Manuserypts are received with the understand ng 
that they are not under simultaneous consideration by 
another publiestion. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisaer 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, transmittal letters to the editor should 
contain the fellowing language: “In consideration of the 
American Medical Association’s taking action in reviewing and 
editing my submission, the author(s) undersigned hereby trans- 


fers. assigns, or otherwise conveys all copyright ownership to . 


the AMA in the event that such work is published by the AMA." 
We-megre* that transmittal letters not containing the foregcing 
language signed by all authors of the submission will necessi- 
tate delay in review of the manuscript. 

Author Responsibility.—All accepted manuscripts are sab- 
ject to eopy editing. The author will receive an edited 
typeseri»t rather than galley proofs for approval. The 
author s responsible for all statements in his werk, 
including changes made by the copy editor. 

Designate ene author as correspondent and provide his 
address and telephone number. Order reprints at the t me 
the typescript is returned after editorial process ng. 
Specify address to which requests for réprints shoulc be 
sent. 

Manuscript Preparation.-Submit an original typescript 
and two high-quality copies of the entire manuscript. All 
copy (including references, legends, and tables) must be 
typed dcubie-spaced on 21.6 x 27.9 em (8% x 11-in), heavy- 
duty wh:te bond paper. Ample margins of at least 2.5 cm (1 
in) shoud be provided. If a word processor is used, do not 
justify lmes. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not 
be used in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They 
should not exeeed 42 characters per line, including punc-ua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was o»re- 
sented zt a meeting, the name of the organization, phe, 
and date on which it was read. 

Style ef Writing.—The style of writing should conform to 
aeceptable English usage and syntax. Slang, medical jar- 
gon. obseure abbreviations, and abbreviated phrasing are 
to be avoidec. 

Informed Consent.—Manuscripts reporting the results of 
experimental investigations of human subjects must 
include a statement to the effect that informed consent 
was obtained a/ter the nature of the procedure(s) had been 
fully ex»lained. 

Abstrzct.-Provide an abstract (135-word maximum) of 
the article, including statements of the problem, methad of 
stucy, results, and conclusions. The abstract replaces the 
su L 

References.— List references in consecutive numerical 
order (mot alphabetically). Once a reference is cited, all 
subsequent citations should be to the original number. All 
referenees must be cited in the text or tables. Unpublished 
data and personal communications should not be listed as 
referenees. References to journal articles should include (1) 
author(s), (2) title, (3) journal name (as abbreviated in 
Index Medicus), (4) year, (5) volume number, anc (6) 
indlusive page numbers, in that order. References to books 


should include (1) author(s), (2) chapter title if any), (8) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included 
when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetically if the 
measurements were originally done in English units. 

Illustrations.-Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating “top” 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.7 x 17.8 em (5 x 7 
in). 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing color illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author’s 
share is $275 for up to six square-finished illustrations that 
can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.—Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.— A letter of consent must accom- 
pany all photographs of patients in which a possibility of 
identification exists. It is not sufficient to cover the eyes to 
mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher’s 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts containing statistical 
evaluations should include the name and affiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet of 21.6 x 27.9 em 
(8% x 11-in) paper. Do not use larger size paper. If a table 
must be continued, use a second sheet and repeat all heads 
and stubs. Each table must have a title. 

Uniform Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments for Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scientific Publications, 
535 N Dearborn St, Chicago, IL 60610. 


EVOKED RESPONSE SYSTEM 


by GRASS 


MODEL 10 ERS 


Evoke, amplify, average and record multi-modality corti- 
cal potentials with one compact, totally compatible sys- 
tem by Grass. The Model 10 has had lengthy and highly 
successful clinical and research field trials. 


THE BASIC RECORDING SYSTEM: 


* A SIGNAL CONDITIONING MODULE with 11 position 
electrode selection, Electrode test, individual channel 
bandwidth control and calibrator. 

* ISOLATED INPUTS for electrical safety. 

* BIO-RESPONSE AVERAGER with a ful! 1 K memory for 
each channel for greater resolution. There are four 
separate 1 K memories, therefore there is no memory 
division when multiple channels are used. Designed for 
short latency, rapid-rise time brainstem responses 
where 1000 or more trials are often needed to extract 
and resolve submicrovolt signals from noise within a 10 
milliseconds post-stimulus period. 

* MODULAR CONSTRUCTION for 2 or 4 channel recording. 

* DATA DISPLAY — TWO CRT MONITORS for ongoing 
data and stored data, plus an X-Y plotter. 


OPTIONAL STIMULATORS 
* VISUAL PATTERN GENERATOR for flash, bars or checks. 


* AUDITORY STIMULUS CONTROL fcr click and for 
masking noise. 


e SOMATOSENSORY STIMULATING MODULE. 
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BETTER WAY TO 





BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level appropriate 
for TIA) in a particular series of 14-day gastric tolerance 
studies utilizing a crossover design among 182 normal 
subjects, 49% suffered gastric upset from Bayer® 
Aspirin. Most of these reacting subjects took Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk of recurrent transient 
ischemic attacks or stroke in men who have 
had transient ischemia of the brain due to fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAS should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAS. 

It is important to evaluate and treat, if appro- 
priate, other diseases associated with TIAS and 
stroke such as hypertension and diabetes. 


The recommended Bufferin® dosage for TIA is 1296 


mg. a day (648 mg. twice a day or 324 mg. 
four times a day). 


FOR ANALGESIA BUFFERIN 
IS BETTER THAN ASCRIPTIN 
FOR RAPID ABSORPTION 


In a second recent study, the absorption characteris- 
tics of Bufferin were compared with Ascriptin® (aspirin 
325 mg., magnesium-aluminum hydroxide 150 mg.). 
Dissolution rates were significantly faster with Bufferin, 
and plasma levels were significantly higher than with 
Ascriptin at 20 minutes. 


BUFFERIN: A BETTER WAY 
TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 


For full aspirin benefits, plus excellent gastric tolerance 
and rapid absorption, your patients deserve Bufferin: 
the daily dosage aspirin. 


For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jersey 07207. 
Composition: Each Bufferin tablet contains aspirin 324 mg. and the 
antacid Di-Alminate® ( Bristol-Myers’ brand of Aluminum Glycinate 
48.6 mg. and Magnesium Carbonate 97.2 mg.). © 1980, Bristol-Myers Co. 


BUFFERIN 





Sensory Evoked Potentials in Clinical Neurology: 


Objective Evaluation of 








Neural Function ‘ 


Sensory evoked 
potentials provide a 
non-invasive method for 
obtaining objective 
information about a 
variety of nervous system 
functions. By recording 
electrical events 
generated deep within 
neural pathways, evoked 
potential measurements 
allow the clinician to 
directly evaluate neural 
function in a manner not 
possible with other 
diagnostic tests. The 
recorded EP waveforms 
can be of great value in 
assessing the functional 
integrity of central 
pathways as well as 
providing a quantitative 
and objective measure of 
sensory function. Because 
EP measurements are 
objective, they are 
especially valuable for 
those patients who 
cannot communicate or 
cooperate such as the 
comatose, mute, over- 
anxious, or retarded. 


Central Pathway 


Assessment 


The recorded EP 
waveform will show 
abnormalities in cases 
of central pathway 
pathology, thus aiding 
in the detection and 
localization of neural 
lesions. Spinal cord in- 
jury and head trauma 
can be objectively eval- 
uated without patient 


cooperation. Multiple 
Sclerosis can be diag- 
nosed by sequentially 
testing the visual, audi- 
tory, and somatosensory 
pathways in search of 
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multiple lesions. In short, 
EP measurements pro- 
vide an objective method 
for assessing the integrity 
of the central pathway 
being tested. 
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Auditory evoked potentials can be rapidly and conveniently 
measured at the bedside to provide the clinician quantitative 
information about brainstem function. 





Disorders affecting central visuai pathway function are diagnosed 
by visual evoked potentials, which can signal such pathologies as optic 


neuritis, MS, and pituitary tumor. 


Somatosensory evoked potentials are used to define clinically 
inapparent lesions in persons suspected of having MS, to detect 
lesions in the cerebral hemisphere, and to measure peripheral nerve 


function and spinal cord function. 


Auditory evoked potentials aid in the detection and localization 
of neural lesions affecting central auditory pathway function. 


Peripheral Sensor 
Evaluation 
EP measurements 

provide a precise means 
for objectively evaluating 
visual acuity, as well as 
quantitatively measuring 
hearing loss and deter 
mining the hearing loss 
to be either conductive 
or sensorineural. 


Nicolet, 
The established 


leader in EP 
Instrumentation 


The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ease of 
operation and portability 
make it ideal for clinical 
use. Nicolet's 14 years of 
leadership in evoked 
potential technology 
provide the CA-1000 user 
with an unequalled ~ 
support system, including 
regional sales and service 
support, on-site training, 
and workshops on 
recording techniques and 
diagnostic applications. 

Please phone or wriie 
for more details, a 
bibliography of evoked 
potential literature, 
or a demonstration. 
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CORPORATION 

5225 Verona Road t 
Madison, Wisconsin 53711 
Telephone: 608/271-3333 
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ANNOUNCING 


Pathfind 


An innovative approach 


to electrodiagnostics from 
the leader in evoked 
potential instrumentation. 


See how Nicolet is shaping the future of signal processing at the 
American EEG Society and American Neurological Association 


meetings in Boston, September 3 thru 10. 
IT- A Division of Nicolet Instrument Corporation 


5225 Verona Road / Madisom WI 53711 / 608/271-3333 / Telex: 910-286-2711 
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Mene nladine HC] capsules 


_ A simple addition 
- that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur The addition of 5S YMMETREL 
to optimal doses of the levodopa drug may smooth ou: 
. these day-to-day fluctuations, making life more comfortable. 


May help regain lost benefits 
For some patients, the doses of levodopa drugs 

I- required to maintain an adequate response to treatment 
_ may also be responsible for troublesome side effects, 
Tee. necessitating a subsequent reduction in dosage, and an 

ultimate reduction in efficacy. Adding 5 YMMETREL tc the 
lowered levodopa drug regimen may help to restore these 
lost therapeutic benefits. 



















geom therapeutic response 

For the patient about to begin levodopa drug therapy 
concurrent therapy with 5 YMMETHREL can produce a rapid 
therapeutic response, often within 48 hours. The dosage of 
SYMMETREL should be maintained at 100 mg once or twice daily, 
v'hie the daily dose of the levodopa drug is gradually increased to 

-  acnisve optimal benefit. 

— —- Feorthe patient who is receiving high doses of other antiparkinson drugs, 
a inital dcse of SYMMETREL is 100 mg daily. After one to several weeks at 


Subsidiary of the DuPont nesme. GU POND 


Garden City, New York 11530 See 


*Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark. 


Please:see following page for brief summary of full prescribing information. 





BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Synarome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
Cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3,4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs. 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other “seizures” should be ob- 
served closely for possible increased seizure activity 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patierits who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously. consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis. 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important. 

USE IN PREGNANCY. SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day. about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS: Since the drug is secreted in the milk. SYMMETREL 
should not be administered to nursing mothers. 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson s disease experienced a par- 
kinsonian crisis. i.e.. a sudden marked clinical deterioration. when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
Should be reduced if atropine-like effects appear when these drugs are used cor- 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine. it 
may accumulate when renal function is inadequate 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes, 
psychosis, and urinary retention. Rarely convulsions, leukopenia, and neutrope- 
nia have been reported. 

Other adverse reactions of a less serious nature which have been observed are 
the foliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache: dyspnea: fatigue, insomnia, and a sense of weak- 
ness. Infrequently. skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported. 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL nas an onset of action usually within 
48 hours. 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised close!y by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regainec by increas- 
ing the dose to 300 mg daily Alternatively, temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


Dosage for Concomitant Therapy 

Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit. 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL shoulc be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses. 


dci. ande €ndo Laboratories. Inc. 


Subsidiary of the DuPont Company 
Garden City, New York 11530 S 


SYMMETREL ohod 


If you 
order blood 
ou need... 





The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 


order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 


Monroe, WI 53566 


Please send — — —copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 
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Multiple Sclerosis and the Immune System 


Mite s*lerosis (MS), although 
deseribel more than 100 years 


age, remaim- an eticlogic and thera- 
peutic enigma despite massive re- 
seareh a:ter-ion stimulated in large 
part by -he National Multiple Sclero- 
sis Society. In view of the effort 
invested in studies cf MS, relatively 
few repeatedly confirmed facts are 
known adaut the disease. The variable 
clinical pattern, with remitting dis- 
ease in young adult life and progres- 
sive disease later on, is well known; 
and there i= little doubt that it is a 
disezse found primarily in temperate 
areas of the world, occurring more 
commonly im white patients and in 
women. Zpidemiolog:c and tissue an- 
tigen stadies strongly suggest that 
MS aas a genetic component. Nev- 
ertheless stucies of migrating popula- 
tions also strongly suggest an envi- 
ronmental fz-tor,; and even the likeli- 
hood that MS may oecur in epidemic 
form.’ 

Patholegically, the orimary destruc- 
tion of CNS myelin in focal plaques is 
universally appreciated; however, less 
is known abcat the ezrliest pathologic 
changes or tse relationship of abnor- 
mal astr»cy*es, lymphocytes, plasma 
celis, or macrophages to the actual 
demrelinatimz process. While the fun- 
damenta! immunologic nature of the 
active plaque is now widely accepted, 
the specfie -ntigen targets and the 
seemingly random appearance of new 
plaques shromghout the CNS remain 
to be explaimed. 
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The only body fluid to consistently 
show abnormalities during MS is the 
CSF, and this has been used for both 
diagnostic and pathogenic studies. 
Cell counts and total protein levels are 
nonspecifically elevated in a minority 
of cases; however, the CSF in most 
cases of MS shows increased amounts 
of immunogbbbulin, and in approxi- 
mately 9095 5f cases these immuno- 
globulins seg-egate as discrete bands 
on agarose electrophoresis or other 
sensitive protein separation methods.* 
These so-called oligoclonal IgG bands 
have been of great interest recently, 
since the patterns noted in patients 
with MS are similar to those seen in 
the CSF in the vast majority of 
patients with a variety of chronic 
neurologic in*ections. Unfortunately, 
while most of the IgG in the CSF of 
patients with neurologic infections is 
an antibody directed against the 
infectious agent, in MS the oligoclonal 
IgG has been found to react to multi- 
ple viral antizens and to some brain 
antigens, whereas most of the CSF 
immunoglobutin is of unknown speci- 
ficity.^ 

Over the past two decades, wide- 
spread efforts have been made to 
define the serologic activity of CSF in 
patients with MS, especially the 
search for antibodies to viruses. In 
this (p 537) and the following two 
issues of the ARCHIVES, myself and 
co-workers describe the clinical char- 
acterization ef large populations of 
control patierts and patients with MS 


who were then analyzed for serum and 
CSF viral antibodies by both conven- 
tional methods and radioimmunoas- 
says. Use of these highly sensitive 
techniques allows clearer definition of 
serological reactivity to numerous 
viral antigens in the CNS of patients 
with MS. Many of the patients have 
more antibody and antibodies to more 
viruses than do the contro: population. 
Yet there is some selectivity so that 
antibodies to measles, rubella, vacci- 
nia, or varicella viruses are more likely 
to appear than several other viral 
antibodies. While there :s good evi- 
dence that these antibodies are syn- 
thesized within the CNS by electro- 
phoretic, immunoglobulin, and antibo- 
dy ratio techniques, nevertheless, pa- 
tients who show CSF viral antibodies 
often have higher titers of serum anti- 
bodies as well. One acceptable expla- 
nation for this finding could be that 
patients with MS have larger numbers 
of circulating B lymphocytes that are 
available for entry into the CNS dur- 
ing development of active plaques. 
Nevertheless, some selection process 
must be in operation, since antibodies 
to some viruses, especially measles, 
frequently appear, whereas antibod- 
ies to viruses such as polic and adeno- 
virus? are rarely detected. 

Because of the epidemiologic and 
serologic studies suggesting that the 
environmental factor may be a viral 
infection, numerous attempts have 
been made to isolate a virus from 
tissue of patients with MS. These have 
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largely been unsuccessful and in my 
search of the literature have not been 
published. The occasional claim of iso- 
lation of a viral agent has in no 
instance, to my knowledge, been 
repeatedly or convincingly con- 
firmed. 


The remarkable heterogeneity of 


the antibodies found in the CSF of 
patients with MS and the almost uni- 
versal failure to find direct evidence 
of a virus in tissue of patients with 


. MS, strongly suggest at the present 


time one of three possibilities: first, 
no virus persists in the brain of 
patients with MS, even though a pre- 
ceding viral infection of the CNS 
could have been an important initiat- 
ing factor in the disease process; sec- 
ond, an agent with unusual properties 
exists and has not yet been isolated; or 
third, one or more common viruses, 
attenuated or defective to an extent 
not currently detectable, are present 
in the brain. 

A search for cellular immune 
defects in patients with MS has been 
ongoing without clear-cut definition 
of specifie abnormalities. Quite re- 
cently, however, several laboratories 
have published interesting studies 
that suggest an abnormality in regu- 
lation of immunologic responses, espe- 
cially changes in activity of suppres- 
sor T lymphocytes in peripheral blood, 
which seems to rise or fall in relation 
to the appearance of new disease.*’ 
Such studies are currently of great 
interest since they may explain the 
temporal fluctuation of the disease. 

The clinical variability of MS, the 
identification of lymphocytes and 
plasma cells in the pathologie lesion, 
and the appearance of antibodies to 
multiple viruses in the CSF, even 
though a virus has never been consist- 
ently identified in tissue of patients 
with MS, could be explained on the 
basis of an operational defect in 
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immune regulation of suppressor-cell 
activity. Under this hypothesis, a 
genetically susceptible person could be 
sensitized to a CNS or viral antigen 
and then would manifest disease 
when the altered regulation of im- 
mune function allowed an immune- 
mediated attack on CNS myelin to 
develop. The finding of increased viral 
antibody levels in the serum of 
patients with MS may imply that the 
immune regulatory defect exists sys- 
tematically, allowing an increased 
pool of selective antibody-producing 
lymphocytes that are available for 
entry into the MS lesions with subse- 
quent production of immunoglobulins 
within the CNS. 

At the onset of a new decade of 
investigation of MS, one can say with 
some assurance that the disease is 
almost certainly immunopathologic in 
nature. This is of considerable aid, for 
it allows increased focus on possible 
mechanisms of disease and therefore 
better definition of future studies. As 
these studies are performed and 
reported, it may be of use to pose six 
questions that seem currently para- 
mount in understanding the disease 
and perhaps in defining rational ther- 
apy. For both the involved investiga- 
tor and the concerned clinician, most 
studies can be classified according to 
these six areas of interest, although 
admittedly the relationships between 
them are both close and overlapping: 
first, definition of the genetic suscep- 
tibility that predisposes a person to 
clinical MS; second, identification of 
an event that may have sensitized the 
immune system and thereby incited 
the disease process (viral infection, 
trauma, or something else); third, 
characterization of the target antigen 
for the immune attack on myelin (per- 
sistent virus, a brain antigen, or a 
combination of several antigens); 
fourth, elucidation of the defect in 





immunologic regulation that may ex- 
plain the remarkable variability of 
disease activity; fifth, explanation of 
the anatomic localizaticn of new 
lesions, this seeming almost random 
when viewed over the temporal evolu- 
tion of the disease; and sixth, clarifi- 
cation of the actual mechanism of 
demyelination. 

There is always the hope that some 
effective therapy or preventive mea- 
sure will appear before the etiology 
and pathogenesis of the disease are 
finally clarified. At the present time, 
however, systematic investigation in 
the areas listed above is likely to pro- 
vide useful information on which to 
base rational therapy or effective pre- 
vention. 

KENNETH P. JOHNSON, MD 

Department of Neurology 

Veterans Administration Medical Center 
4150 Clement St 

San Francisco, CA 94121 


This investigation was supported by grants RG 
1008 and RG 1010 from the National Multiple 
Sclerosis Society; by Public Health Service grant 
NS 14069 from the National Institutes of Health; 
and by the research service o? the Veterans 
Administration. 
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Original Contributions 


Comprehensive Viral Immunology of Multiple Sclerosis 


I. Clinical, Epidemiological, and CSF Studies 


Kenneth P Johnson, MD; William H. Likosky, MD; Barbara J Nelson, MS; George Fein, PhD 


è Epidemiciegical, clinical, and CSF 
data were collected cn 87 patients with 
clinically efine multipie sclerosis (MS) 
and 50 with probable MS. As part of a 
study of immunologic reactivity to viral 
antigens. a control group separated into 
26 patients with probable inflammatory 
neura’ disease and 140 with noninflam- 
matory neura! disease was similarly stud- 
ied. Among the groups with MS, females 
predeminatec and both Oriental and 
Spanish surmamed patients were under- 
represented. The spinal cord, optic 
nerves, amd beainstem were the most 
common s:tes 3f initia cisease and more 
than 20% of the patients had only cord 
symptoms afte- several years of disease 
activity. Of several CSF assays used, 
determination @& oligoclcnal IgG bands by 
agarese electreohoresis was most useful 
diagrostically. 

(Arch Neuro: 37:537-541, 1980) 


The possibil ty that multiple sclero- 

sæ (MS) = related to a past or 
_ persistent viral infection remains val- 
id even touen almost two decades of 
intemse investigative effort have 


failed to establish such a linkage.’ All 
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of the repeatelly confirmed informa- 
tion supportinz such a relationship is 
serologic, pro-iding only indirect evi- 
dence. Viral islation attempts, ultra- 
struetural study, and viral genome 
searches have failed to give convinc- 
ing, reproduce ble evidence of viral 


presence in tBsues of patients with 
MS. 


For editoria comment see p 535. 


The viral se-ologic studies reported 
thus far have asually studied the host 
response to oaly one or a few anti- 
gens, often in a somewhat genetically 
restricted popalation, such as studies 
from Scandinevia.? Many have as- 
sayed only seum and very few have 
used newly dexeloped, highly sensitive 
methods, suck as radioimmunoassay 
(RIA). Most have not correlated 
humoral with cellular immunologic 
abnormalities. 

The study p-esented in this commu- 
nieation and in two reports to be 
published in the ARCHIVES*® was 
designed to irvestigate serologic ac- 
tivity to a number of viral antigens in 
a clinically we-l-characterized, geneti- 
cally heterogsnous population. Ra- 
dioimmunoassay as well as standard 
serologic methods were used to assay 
antibodies in both serum and CSF. 
The serologic studies were correlated 
with a number of epidemiological, 
clinieal, and C3F findings in an effort 
to find a unique combination of abnor- 
malities that eould define the patient 
with MS and focus on causal possibili- 
ties. Future resorts will describe cellu- 


lar immune reactivity to viral anti- 
gens in the same population. 

This article defines clinical and epi- 
demiological features of the popula- 
tion with MS and the control popula- 
tion and deseribes CSF changes. The 
following two articles** will describe 
the serologic abnormalities noted in 
serum and CSF. Some preliminary 
information on CSF adnermalities*’ 
and viral serologic changes* in this 
population has been published. 


SUBJECTS AND METHODS 


The study was designed to identify and 
study patients with clinically definite MS, 
probable MS, or selected neurologic control 
diseases from the diverse ethnic population 
of the San Francisco Bay Area. 

The conditions of all patients were com- 
pletely evaluated by a clinica. neurologist 
at one of several hospitals in the San 
Francisco area: the Veterans Administra- 
tion Hospital (adults, primarily men), the 
University of California Hospital (a major 
regional referral hospital), the San Fran- 
cisco General Hospital (a publie county 
hospital with a largely indigent popula- 
tion), the Kaiser Hospitals of Northern 
California (nine urban and suburban hospi- 
tals in a prepaid medical group), or one of 
two military hospitals (service persons, 
dependents, and retirees) Most patients 
were followed up for 18 to 36 months after 
lumbar puncture and were reassessed 
throughout this period for changes in diag- 
nosis. The diagnosis of clinically definite or 
probable MS was made by the attending 
neurologist with the use of published crite- 
ria.’ Control patients were between the 
ages of 15 and 70 years and had a neuro- 
logic disease other than MS and were 
undergoing lumbar puncture. The control 
group was divided into those with a proba- 


Multiple Sclerosis—Johnson et al 537 


ble inflammatory condition (Table 1) and 
those with noninflammatory CNS disease. 

Data were obtained on onset and dura- 
tion of disease, degree of disability, and 
pattern of symptom development in the 
groups with MS by chart review and physi- 
cian questionnaire. Prevalence of familial 
MS was ascertained as well as predominant 
racial background when possible. A special 
effort was made to identify Japanese 
patients.” White patients with a Spanish 
surname were identified and were either 
Mexican or Filipino. When possible, the 
patient’s birthplace and its latitude were 
determined. 

The degree of malignancy of disease, ie, 
the amount of disability in relation to 
duration of disease, was estimated by mul- 
tiplying the disability level by duration. 
Disability was rated as 1 for no residual 
disease, as 2 if patients had mild residual 
but could work at their regular occupation, 
as 3 if patients could perform activities of 
daily living but could not work regularly, 
and as 4 if severely incapacitated. Duration 
of disease was scored by arbitrary inter- 
vals, 0 to 3 years rated 5, four to six years 
rated 4, seven to nine years rated 3, ten to 
15 years rated 2, and over 15 years rated 1. 
Thus, the score indicating the most malig- 
nancy possible, ie, severely incapacitated 
within three years, was 20. 

Cerebrospinal fluid cell counts and total 
protein levels were measured by standard 
techniques and IgG was measured by rou- 
tine electrophoresis. Oligoclonal IgG bands 
were assessed in concentrated CSF by aga- 
rose electrophoresis with commercial rea- 
gents as previously described. In 197 
patients from the various diagnostic 
groups, serum and CSF albumin and IgG 
levels and ratios were determined by pre- 
viously described methods. This number 
was considered to be a random sample of 
the entire study group. 

Complete clinical, epidemiologie, and 
CSF data was not obtainable on every 
patient; however, all available data were 
used in computing the results that follow. 
All patients gave a formal written consent 
form prior to entry into the study. 


RESULTS 
Epidemiologic Findings 


The age distribution of the various 
diagnostic groups studied is given in 
Table 2. The mean age of the control 
populations is 48 years, whereas that 
of the combined group with MS is 39.8 
years (P < .05). Although the Veter- 
ans Administration Hospital and the 
military hospitals might be expected 
to contribute primarily male patients 
to the study, nevertheless women pre- 
dominated in the combined MS defi- 
nite and probable groups (57.0% 
female), whereas in the combined con- 
trol groups, males were more frequent 
(43.7% female). This difference is sig- 
nificant at the P < .05 level. 

Because of the significant differ- 
ences between the group with MS and 
the control group by both age and sex, 
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Table 1.—Diagnosis of Control Patients With Inflammatory Concitions 


Presence of CSF 
IgG Band Forms 
Diagnosis No. With Bands/Tctal 


Guillain-Barre syndrome 0/6 
Possible neurosyphilis, reactive serum FTA-ABS 1/3 
Acute viral encephalitis, cause unknown 0/3 

2 












0/1 


/ 
Acute bacterial cerebritis . / 


Chronic encephalitis and retinitis, possible Vogt-Koyanagi 
Harada disease 0/1 


Hydrocephalus, previous mumps meningitis 0/1 
CNS sarcoidosis 0/1 
Coccidioidal meningitis 1/1 










Benign aseptic meringitis 0/1 
Recurrent peripheral neuropathy, progressive cerebellar 
ataxia, cause unknown 1/1 





Progressive multitocal leukoencephalopathy 0/1 
Varicella with acute cerebellar ataxia 0/1 
Total 7/26 


Table 2.—Diagnostic Groups by Age 


Age Group, yr 













Diagnostic Group (N) 10-29 30-49 > 50 Me 


————————————————————————————— 
an 
Multiple sclerosis, cefinite (87) 21 45 21 40.9 
Multiple sclerosis, probable (50) 14 28 8 37.9 
6 4 1 47.0 


Control, inflammatory (26) 6 


Control, noninflammatory (140) 30 62 48 42.3 


Table 3.—Racial Composition of Groups Studied 


Race 
A E, 
White 
eek Nn, 
Spanish Surname 
—_—_ an Oa eee 


Filipino Mexican 






Diagnostic Group (N) Other Black Oriental 


- Multiple sclerosis: probable (45) 
Control inflammatory (24) 
Control noninflammatory (129) 
Total (279) 





we examined sex and age by diagnos- 
tic group interactions in each analysis 
reported. This was done to ensure that 
differences ^ between diagnostic 
groups were not an artifact of age and 
sex differences. No differences be- 
tween diagnostie groups in subse- 
quent analyses were due to such sex 
and age differences. 

No attempt was made to collect 
patients in conformance with the 
racial distribution of the San Francis- 
co Bay area. Table 3 indicates the 
racial distribution by diagnostic 
groups and also the land of origin of 
those with Spanish surnames. Ethnic 


background data were not available: 


on 27 of the 303 patients in the entire 


study; however a review of their sur- 
names showed that none had Oriental 
names, whereas two control patients 
had a Spanish name. Thus, there were 
no major errors in the racial distribu- 
tion of the groups with MS. The one 
Mexican patient with MS was born in 
California of Mexican parents. The 
mean latitude of the birthplace of the 
groups with MS was significantly 
more northerly (38.6°, n 115) than that 
of the control groups (36.4°, n 123) 
(P < .05). 

The prevalence of familial MS in 
both immediate and distant relatives 
was determined by direct questioning 
and it was found that five of 73 (6.8%) 
patients with clinically definite MS 
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> 15 





19 (21.8) 





Table 4.—Duration of Clinical Disease Prior to Study Entry | 


Multiple Sclerosis Probable 
Definite, Multiple Sclerosis, 
Years N = 87 (%) N = 50 (%) 
10-315 10 (11.5) 3 (6.0) 


0 (0) 


Pattern of 
Disease Activity 


a rr 


Definite multiple sclerosis 0 





224 


^» 9 Mixed* Total 


Progressive 


13 31 


87 
Prebabie multiple sclerosis 10 22 1 0 8 9 50 


*Both episodic and progressive pattern. 


and three of 40 (7.5%) patients with 
probable MS knew of other family 
members with the disease. Three of 
193 2.9% control patients for whom 
information was available were re- 
lated to patients with MS. 


Clinical Findings 


The group with definite MS, as 
expected, was muck more severely 
invo ved than the group with probable 
MS. Of the 87 cases with clinically 
defirite MS, seven Fad no disability 
whereas 18 were severely disabled. 
Among 50 patients with probable MS, 
13 were free of disability and none 
were severely disabled. The duration 
of illness was analyzed for both of 
groups with MS (Table 4). Using the 
malignancy score described in the 
"Mezhod-" section, i- was possible to 
rank the patients in -he combined MS 
groups (NW = 137) on a scale of 1 to 20, 
with 20 being the most involved. For- 
ty-nine patients had a score of 1 to 6, 
70 had. a score of 6 through 10, 15 had a 
score of 11 through 15 and 3 had a 
scor2 of greater than 15. 

It was of interest to determine the 
anatemie site first affected by a clear- 
ly cefimed neurolog:c lesion in both 
groups with MS. In addition, they 
were analyzed for the sequential 
spread o^ CNS disease activity by the 
time of entry into tae study. Table 5 
shows that the spinal cord, the optic 
nerves, and the brainstem were the 
most frequent sites of initial disease. 

Tae pattern of development of 
lesions among the two groups with MS 
was determined and is given in Table 
6. Although episodic disease was the 
most commen patzern among the 
group with definite MS, nevertheless, 
only progressive invelvement was not- 
ed m 11 of 87. More than one third of 
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the patients began with episodic dis- 
ease that later became insidiously pro- 
gressive. To determine how active the 
disease process was at study entry, 
the time of the most recent symptom 
was recorded. In the group with defi- 
nite MS, of 87 patients, 34 had an 
episode within one month (40%), 11 
had an episode within six months 
(12%), and 42 had noted no specific 
new symptom for more than six 
months (48%). Among 50 patients with 
probable MS, 17 had new disease with- 
in one month (34%), 12 within six 
months (24%), whereas 21 reported no 
new activity for over six months prior 
to study entry (42%). 


CSF Changes 


Routine CSF analysis for cells, total 
protein level, and IgG% was per- 
formed on most patients and is given 
in Table 7. The IgG% level of 12 is 
perhaps slightly high, however it was 
used because of the minor variation in 
upper limits ef normal reported by the 
various cooperating hospitals. 

The IgG and albumin levels and 
IgG/albumin ratio were determined 
on 197 CSF specimens by immunora- 
dialdiffusion. Table 8 shows that the 
CSF albumin levels were not signifi- 
cantly different between the various 
patient groups. In contrast, the CSF 
IgG and the IgG/albumin ratio both 
showed significant increases in IgG of 
the group with definite MS in compar- 
ison with the noninflammatory con- 
trol group. 

In addition, the IgG/albumin ratio 
was analyzed in 37 of the noninflam- 
matory control patients (benign dis- 
ease group), chosen because they prob- 
ably had no CSF abnormality, ie, 
patients with chronic idiopathic epi- 
lepsy, psychological reactions, mild 





Table 5.—Frequency of 
Localized Anatonic Symptoms 
at Onset of Multiple Sclerosis 


No. at 
Disease 


No. at 
Study 
Entry 


Symptom 
Location 


Optic nerves 
Spinal cord 
Brain stem 
Cerebellum 
Hemispheric 
Mixed 

Total 


lumbar disk disease, ete. Their CSF 
IgG/albumin ratios were normally 
distributed with a mean of 0.15; only 
five (15%) of those subjects had ratios 
above 0.20. These normative results 
were in agreement with those sup- 
plied by Hyland Laboratories, Costa 
Mesa, Calif." Using a lower-limit 
ratio of 0.20, it was found that 73% of 
the group with MS, 33% cf the group 
with probable MS, 46% of the inflam- 
matory control group, and 20% of the 
noninflammatory control group had 
elevated IgG/albumin ratios. The ab- 
normal IgG/albumin ratio was then 
compared with multiple other vari- 
ables in the group with MS, such as 
sex, age, age at onset of disease, dura- 
tion of disease, disability, and malig- 
nancy score. No strong statistical cor- 
relation was found between these 
variables and an elevated IgG/albu- 
min ratio. The finding of a normal 
mean CSF albumin level in all groups 
indicates that there is probably no 
consistent breech of the blood-brain 
barrier in any of them. In contrast, 
the elevated IgG amount and the 
increased IgG/albumin ratio, especial- 
ly in the group with definite MS, is 
good evidence for loca! CNS synthesis 
of IgG. Other authors have also indi- 
cated that the relative increase of IgG 
in the CSF is evidence of CNS synthe- 
sis of the IgG." 

All CSF and serum specimens were 
analyzed for oligoclonal IgG. bands 
with the use of commercial reagents 
to concentrate and separate the CSF 
proteins by agarose electrophoresis. 
Table 9 gives the number of CSF and 
serum specimens with bands in each 
of the diagnostic groups. In addition 
to the large number of patients with 
MS and bands, seven (26%) of the 
inflammatory contro! patients also 
had this abnormality. The diagnosis of 
these patients is indicated in Table 1. 
Among the noninflammatory con- 
trols, 13 (9%) showed CSF bands; their 
diagnosis is noted in Table 10. Among 
this group, males predominate and 
they are older (mean age, 53 years) 
than any of the major diagnostic 
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Table 7.—Patients With Abnormalities by Standard CSF Assays 


CSF Assay, % 














Diagnostic Group (N) Cells* Total Protein; %IigGt 


*More than 5/cu mm. 
TPatients with more than 40 mg/dL. 
tlgG greater than 12% of total CSF protein level. 


Table 8.—CSF Albumin, IgG Values, and Ratio in Patient Groups 


Mean Albumin, Mean IgG, 
mg/dL CSF mg/dL 
Group (N) (SD) CSF (SD) Ratio (SD) 


Definite multiple sclerosis (39) 20.7 (9.1) 6.0 (3.2)* 0.31 (0.15)* 


Probable multiple sclerosis (26) 26.1 (12.1) 4.7 (2.2) 0.20 (0.08)1 


Control inflammatory (16) 20.9 (13.0) 4.7 (4.9) 0.23 (0.21)* 


Control noninflammatory (92) 22.6 (13.2) 3.6 (2.2) 0.16 (0.07) 


Subgroup of 4 (37)§ 25.8 (16.01) 3.6 (2.5) 0.15 0.4 











Mean IgG/Albumin 





















*Significantly greater than noninflammatory control group, P — .05. 
Significantly greater than noninflammatory control group, P < .01. 
iSignificantly greater than noninflammatory control group, P — .001. 
§Noninflammatory control group with benign neurologic disease. 





Table 9.—Presence of CSF and Serum Oligoclonal IgG Band Forms 
in Diagnostic Groups 










Band Forms in 
in CSF, Serum, 
Present/Total (95-4 ) Present/Total (%+) 


Band Forms 


















Table 10.—Diagnosis of Noninflammatory Control Patients 
Showing Oligoclonal IgG Bands in CSF 









Case/Age, yr/Sex Diagnosis* 


6/72/M No neurologic disease— positive FTA-ABS 
10/55/M Multiple brainstem episodes, vascular disease? 


*CT indicates computerized tomographic; CA, carcinoma; ALS, amyotrophic lateral sclerosis, 
and TIA, transient ischemic attack. 













groups in the study. Bands were noted 
in the serum in a few cases and were 
almost always in an identical electro- 
phoretic position to those in the CSF. 
Certain qualitative observations could 
be made about the band patterns. 
They tended to be most distinct in the 
CSF of inflammatory control patients 
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with known chronic infections, such as 
subacute sclerosing panencephalitis 
(SSPE) and meningeal coccidiomyco- 
sis. In occasional patients, very dense 
bands were sometimes noted, ie, one 
patient with probable cerebral vasculi- 
tis and one patient with unknown 
neurologic disease characterized by 


recurrent periphera! neuropathy and a 
progressive cerebellar disorder. The 
band pattern seemed to be unique for 
each patient, ie, the number, position, 
and density of bands were different 
for each individual. 

An analysis was made of the rela- 
tionship between presence o? the 
bands and elevated IgG% in CSF. Of 
interest, 17 patients with clirically 
definite MS with normal IgG®% still 
showed CSF bands, whereas four had 
IgG elevations without CSF Lands. 
Seven patients with probable M3 had 
CSF bands but normal IgG% and two 
had an IgG elevation without bends. 


COMMENT 


This study was designed to identify 
multiple differences between patients 
with MS and controls, including 
immunological reactions to viruses. 
Information concerning viral immu- 
nologic abnormalities in these study 
populations are presented in th» fol- 
lowing two articles*^ and in other 
reports.* The epidemiological anc clin- 
ical information, collected to verify 
the diagnosis, is also important how- 
ever, for it confirms or sugzests 
trends that have become increasingly 
important in the search for a cause of 
the disease. The onset of MS in young 
adult life is again confirmed as is the 
preponderance of disease in women. 
This is of interest for such referral 
sources as the Veterans Administra- 
tion and military hospitals would have 
been expected to contribute more men 
to study. Men were, in fact, more 
common in the control group. 

The racial composition is also in 
conformance with emerging trends in 
MS. Oriental patients were absent 
from both groups with MS even 
though the San Francisco Bay area 
contains one of the largest Oriental 
populations outside ef Asia and the 
collaborating referral hospitals care 
for a considerable number of Oriental 
patients. Increasingly, precise studies 
in Japan continue to document the 
infrequency of MS in that country,’ 
the only one in Asia with adequate 
incidence data. Three patients with 
Spanish surnames, one Mexican and 
two Filipinos are included in the com- 
bined MS groups. The Mexican pa- 
tient was, in fact, born and raised in 
northern California. The diseas2 is 
rare in Mexico; an informal study by 
J. Gomez Plascencia, MD (cral commu- 
nication, Feb 5, 1979) noted approxi- 
mately ten cases of SSPE for every 
case of MS in Guadalajara, Mexico. 
Recent studies of MS among Sparish- 
surnamed persons in California 
showed a low incidence overall, 
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although the rate was much higher for 
persens born of Spanish surnamed 
parents »ut raised in California than 
for persans born and raised elsewhere 
(primarily in Mexico) prior to moving 
to California.” These studies continue 
to suggest that an environmental fac- 
tor must play an important role in the 
pathogenesis of ME. 

The clinieal diagnosis of MS still 
presents difficulties to well-trained, 
practicing neurelogists.'* The diagno- 
Sis was seriously considered in all of 
the patients in the probable MS group 
fer pericds of ebservation of one to 
three years. Some patients had moder- 
ate disability yet could not convinc- 
ingly be placed m the group with 
definite MS Likewise, nearly half 
(44%, of the group with probable MS 
had had symptems for four or more 
years pror to entry into the study 
(Table 4) Table 6 indicates that of 50 
probable patients wth MS, 23 had 
noted tw» or mere episodes of neuro- 
logic dysfunction, eight had a progres- 
sive course and nine had a mixed 
pattern cf disease yet a firm clinical 
diagnosis could not comfortably be 
made by the attending neurologist. 

The onset of symptoms of MS in the 
spinal cord in nearly half of the groups 
with MS (Table 5) is perhaps not sur- 
prising for the cord along with the 
brainstem and eptic nerves are com- 
pact areas of white matter where 
demyelinating lesions are more likely 
to produce symptoms. Of interest, 31 
of 137 patients at time of entry into 
the study, when they often had had 
symptoms fer considerable periods of 
time, stil. had climical disease restrict- 
ed tc the spinal cord. Other studies 
have alsonoted that progressive mye- 
litis, especially in elder patients may 
be a speetalized fomm of MS. 

In ligh of the difficulty in arriving 
at a concincing clinieal diagnosis of 
MS, :he use of laboratory tests has 
become inereasingly important. These 
include various sensory evoked re- 
sponses, out more importantly, stud- 
ies of CSF. Aithough routine assays of 
CSF are ef considerable aid (Table 7), 
the addition of oligoclonal IgG band 
determination" prevides further evi- 
dence of MS (Table 9) especially in 
early and atypical cases. In a portion 
of this study reported earlier,’ it was 
shown that more than 95% of CSF 
levels from clinically definite patients 
with MS were abnormal if sensitive 
methods for both oligoclonal bands 
and CSF IgG/alburin ratios were 
used. Altheugh both tests are of value, 
agarose ecleetropheresis to demon- 
strate oligeclona! IgG bands is simpler 
and more likely te show abnormali- 
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ties. 

The biological importance of CSF 
oligoclonal IgG bands in MS is still 
unknown. In cases of chronic neuro- 
logic infection, the band forms repre- 
sent primarily antibodies to antigens 
of the infeetious agent. Attempts to 
adsorb out bends from MS-CSF with 
common viral antigens has largely 
failed? indicating that the bands are 
probably directed against other, un- 
known antigens. The demonstration 
of oligoclonal bands represents proba- 
bly the most sensitive laboratory 
assay for MS presently available, 
especially if chronic neurologic infec- 
tion can be ruled out. When multiple 
viral antibod.es in CSF and serum 
were determined,’ it was found that 
no combinaticn of viral antibody tests 
could improve on the diagnostic sensi- 
tivity of o3goclonal IgG bands’ 
assays." 

The presenze of CSF IgG bands in 
some patients with known inflamma- 
tory CNS disease is of interest. We 
have studied USF from more than 30 
patients with SSPE and progressive 
rubella panercephalitis and all show 
distinct bands. Bands also appear in 
CSF of some proved cases of cerebral 


. granulomatous angiitis with a biopsy 


specimen and are useful in monitoring 
immunosuppressive therapy. We have 


not been able to confirm the presence 


of bands in CSF of patients with the 
Guillain-Barre syndrome, however 
(Table 1).'* 

Bands were also noted in 13 (9%) 
noninflammafory control patients, 
however (Tabe 10). Some of these, for 
instance patients 3, 4, 8, and 10, could 
have atypical forms of MS; however, 
this was considered unlikely by the 
collaborative neurologist. Three, pa- 
tients 5, 6, and 7, were free of neuro- 
logic disease but had a positive serum 
FTA-ABS tes: for syphilis. In another 
study,” we nated that one third of the 
patients with a positive serum FTA- 
ABS test but ‘ree of neurologic symp- 
toms or other CSF abnormalities, still 
had IgG banis in CSF. The impor- 
tance and use -ulness of this finding in 
identifying patients with potential 
neural syphils is under study. The 
noninflammatory control patients 
with IgG bancs were older than others 
in that group and were predominantly 
male. Perhaps, a more focused study 
of CSF changes in relation to age 
would be informative. 

(This is part 1 of a three-part series.) 


This research was supported by the research 
service of the Veterans Administration, by grant 
RG 1008 and RG 10 from the National Multiple 
Sclerosis Society, by grant NS 14069 from the 
Public Health Service, and by grant 14 9871 from 





the Kaiser Foundation Research Institute. 

The immunoradialdiffusicn materials were 
supplied by Hyland Laboracories, Costa Mesa, 
Calif. 


References 


1. Johnson RT: The possible viral etiology of 
multiple sclerosis, in Friedlander, WJ (ed): 
Advances in Neurology, New York, Raven Press, 
1975, vol 13, pp 1-46. 

2. Norrby E: Viral antibodies in multiple scle- - 
rosis. Prog Med Virol 24:1-39 1978. 

3. Norrby E, Link H, Olssoa JE, et al: Compar- 
ison of antibodies against different viruses in 
cerebrospinal fluid and semum samples from 
patients with multiple sclerosis. Infect Immunol 
19:688-694, 1974. 

4. Cremer NE, Johnson EP, Fein G, et al: 
Comprehensive viral immuaology of multiple 
sclerosis: II. Analysis of serum and CSF anti- 
bodies by standard serologic methods. Arch Neu- 
rol, to be published. 

5. Forghani B, Cremer NE Johnson KP, et al: 
Comprehensive viral immunology of multiple 
sclerosis: III. Analysis of CSF antibodies by 
radioimmunoassay. Arch Neurel, to be pub- 
lished. 

6. Johnson KP, Arrigo SC, Nelson BJ, et al: 
Agarose electrophoresis of eerebrospinal fluid. 
Neurology 27:273-277, 1977. 

T. Johnson KP, Nelson BJ: Multiple sclerosis: 
Diagnostic usefulness of cerebrospinal fluid. Ann 
Neurol 2:425-431, 1977. 

8. Forghani B, Cremer NE. Johnson KP, et al: 
Viral antibodies in cerebrospinal fiuid of multiple 
sclerosis and control patients: Comparison 
between radioimmunassay anc conventional 
techniques. Clin Microbiol 1:€3-6€, 1978. 

9. McDonald WI, Halliday AM: Diagnosis and 


. Classification of multiple sclerosis. Br Med Bull 


33:4-8, 1977. 

10. Kuroiwa Y, Iwashita H-: The current status 
of multiple sclerosis studies ir Japan. Asian Med 
J 20:335-351, 1977. 

11. Immuno-plate III, Radial immunodiffusion . 
test. Human IgG and albumin test. Costa Mesa, 
Calif, Hyland Laboratories, Mo. 92626, 1974. 

12. Tourtellotte WW: Whar is multiple sclero- 
sis: Laboratory criteria for diagnosis, in Davison 
AN, Humphrey JH, Liversecge AL, et al(eds): 
Multiple Sclerosis Research. Amsterdam, Else- 
vier Scientific Publishing Co, 1975. 

13. Enstrom JE, Operskalski EA: Multiple scle- 
rosis among Spanish-surnamed Californians. 
Neurology 38:434-438, 1978. 

14. McAlpine D: The problem of diagnosis, in 
McAlpine D (ed): Multiple sclerosis: A Reap- 
praisal. London, E & S Livingstone Ltd, 1968, pp 
142-178. 

15. Link H, Norrby E, Olsson JE: Immunoglob- 
ulin abnormalities and mezsles antibody re- 
sponse in chronie myelopathy. Arch Neurol 33:26- 
32, 1976. 

16. Brain R, Wilkinson M: The association of 
cervical spondylosis and disseminated sclerosis. 
Brain 80:456-478, 1957. 

17. Thompson EJ: Laboratory diagnosis of 
multiple sclerosis: Immunological and biochemi- 
cal aspects. Br Med Bull 33:23-33. 1977. 

18. Johnson KP, Cremer NE. Forghani B: 
Viral antibody and protein studies of cerebrospi- 
nal fluid: Diagnostic usefulness in multiple scle- 
rosis, in Karcher D, Lowenthal A Strosberg AD 
(eds): Humoral Immunity tw Neurological Dis- 
eases. New York, Plenum Publishing Corp, 1979, 
pp 233-237. 

19. Link H: Demonstration of oligoclonal 
immunoglobulin G in Guillain-Barre syndrome. 
Acta Neurol Scand 52:111-12C, 1975. 

20. Traviesa DC, Prystowsky SD, Nelson BJ, et 
al: Cerebrospinal fluid (CSF) find ngs in asymp- 
tomatic patients with reactive serum fluorescent 
treponemal antibody absorption (FTA-ABS) 
tests. Ann Neurol 4:524-530, 1978. 


Multiple Sclerosis—Johmson et al 541 





HLA-B14 Antigen and 
Postencephalitic Parkinson’s Disease 


Their Association in an American-Jewish Ethnic Group 


Teresita S. Elizan, MD; Paul I. Terasaki, PhD; Melvin D. Yahr, MD 


è Eighteen unrelated American-Jewish 
patients of Eastern European extraction 
who had classical postencephalitic Par- 
kinson's disease were typed for HLA-A, 
HLA-B, and HLA-C antigenic determi- 
nants. Compared with 147 ethnically 
matched controls, the HLA-B14 antigen 
showed a highly significantly increased 
frequency in the postencephalitic Parkin- 
son's group (corrected P = .001). This 
association, though not necessarily re- 
flecting genetic susceptibility to the dis- 
ease, strongly suggests such a possibility 
in the pathogenesis of at least this partic- 
ular variant of parkinsonism. 

(Arch Neurol 37:542-544, 1980) 


Search for a viral eause in Parkin- 

son's disease has been singularly 
unproductive to date. That an 
altered immune response to a viral or 
other environmental agent, linked to 
genetically determined histocompati- 
bility alleles, may be an underlying 
primary factor in the initiation of the 
disease process has been considered. 
Recent studies in a variety of other 
diseases have shown associations be- 
tween particular histocompatibility 


antigenic determinants and the spe- 


cific disease. Most often, the principal 
finding is a statistically significant 
increase in incidence of one particular 
HLA antigen in the patient popula- 
tion when compared with an ade- 
quately matched control population. 
These associations have been signifi- 
cant in certain diseases of unclear 
origin, such as in ankylosing spondyli- 
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tis (HLA-B27),*° idiopathic hemo- 
ehromatosis (HLA-A3 and HLA- 
B14)* insulin-dependent diabetes 
(Dw8, Dw4),’* multiple sclerosis (B7, 
Dw2),*"" and myasthenia gravis (B8, 
Dw3),'* in selected white popula- 
tions. So far, the associations between 
HLA and diseases have mainly been 
demonstrated for some HLA-B and 
HLA-D determinants. The precise 
mechanism or mechanisms for such 
associations remain unclear and large- 
ly speculative,'*'* but some evidence 
suggests that immune response (Ir) 
genes of the type already described in 
the mouse, the rat, and the guinea pig 
may also exist in man, and that these 
disease associations may be based on 
the effect of such histocompatibility- 
linked specific Ir genes. However, 
there is, in fact, little direct evidence 
to date of HLA-linked Ir genes.'* One 
possible biological role of antigens in 
the major histocompatibility complex 
is to serve as substrate for viral or 
chemical alteration of cells, as indi- 
cated by the Zinkernagel-Doherty 
HLA-restriction phenomenon." The 
HLA antigens may influence receptor 
function for certain viruses, permit- 
ting virus adherence or penetration, 
alteration of cell-to-cell interaction, 
and formation of antigen-antibody 
complexes on cell membranes ("recep- 
tor theory"). Resemblance between 
some microbial antigens and some 
HLA antigens ("molecular mimicry”) 
is another theory of such disease asso- 
ciations.'*-!5 

Of the two classical types of parkin- 
sonism, the postencephalitic variety 
following von Economo’s encephalitis 
lethargica of 1916 through 1926, which 
affected many parts of the world, 
seemed to be a better candidate than 
the idiopathic type with which to 
explore the relationship of a genetic 
predisposition or susceptibility and a 
ubiquitous, though unidentified, pre- 


sumably viral, agent. We had the 
opportunity of studying such a surviv- 
ing cohort of postencephalitic Parkin- 
son’s disease cases among unrelated 
patients residing in New York City at 
a chronic disease hospital (Beth Abra- 
ham Hospital) primarily for Jewish 
patients. We determined the histo- 
compatibility antigens :n these pa- 
tients with postencephalitie Parkin- 
son's disease and in an ethnically 
matched control population of Ameri- 
can Jews, primarily of Eastern Euro- 
pean extraction, from New York City 
and Los Angeles. An attempt was also 
made to correlate HLA antigenic fre- 
quencies and serological response to 
specifie viral antibodies. Our results 
show a significant association of 
HLA-B14 antigen with classical post- 
encephalitie ^ Parkinsor's disease, 
which suggests a possible genetic fac- 
tor in this variant of parkinsonism. 


SUBJECTS AND METHODS 


The HLA-A, HLA-B, and HLA-C anti- 
gens were determined by Terasaki's micro- 
lymphocytotoxicity technique, using 
standardized HLA-typing antisera, in 18 
patients with classical postencephalitic 
Parkinson’s disease. Fifteen HLA-A, 18 
HLA-B, and four HLA-C loci antigens 
were defined. A group of 147 controls, 
ethnically matched to the patient popula- 
tion, and 17 patients with idiopathic Par- 
kinson’s disease, were similarly HLA- 
typed in the same laboratory. Fifteen of 
the 18 patients with posteneephalitic Par- 
kinson’s disease and 30 cortrols had also 
been previously tested for serum viral anti- 
body titers to herpes simplex virus, cyto- 
megalovirus, rubella, measles, mumps, and 
influenza A viruses (strains NWS/33, SW/ 
76/31, NJ/8/76, and Jap/305/5).: 

The HLA antigen frequencies were ana- 
lyzed by the x? method, and the usual 
correction for multiple comparisons was 
made by multiplying the level of signifi- 
cance thus found for each test (uncorrected 
P value) by the total number of HLA 
antigens tested (corrected P). Only the 
corrected P values were considered for 
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Statistical sigmificanze. Relative risk (RR) 
was calculated by standard methods. 


RESULTS 


The phenotype trequencies of HLA- 
A. HLa-B, and ALA-C antigens in 
patients with Parzinson's disease and 
m their ethnically matched controls 
are given in the Table. Compared with 
the 147 controls, the 18 patients with 
pestencephalitic -arkinson’s disease 
showed 2 highly significant increase 
in the frequency cf HLA-B14 antigen 
(44% vs 8% in the controls, x? = 16.56, 
eorrected P = .00_, RR = 8.775). 

The frequency of HLA-Aw24 was 
alse increased in -he postencephalitic 
group (50% vs 16% in the controls), but 
net significantly sc (x? = 10.01, cor- 
rected P= .074, RR = 5.298). Al- 
though Aw24 and B14 are not linked 
m che patient or control group, the 
percent ef postemcephalitic patients 
witn beth 4w24 end B14 specificities 
was higher*than centrols (77% vs 17%), 
but again not remaining statistically 
significant after correction for total 
mmber of  amtigens examined 
be = 28.53, uncorreeted P < .001, cor- 
rected P = 03). "here were no evi- 
dent diTerences im the HLA frequen- 
cies between the 47 controls and the 
17 patients with idiopathic Parkin- 
son's disease. 

The swnificanfly increased anti- 
genic frequency o^ HLA-B14, and the 
les-than-significant increase in 
HLA-Aw24 in tae postencephalitic 
group were not correlated with a 
hrperresporse or kyporesponse to spe- 
cifie vira. antigems tested; ie, there 
was no obvious rssociation between 


presence or absence of either antigen, | 


and the degree of viral antibody 
response. This aoncorrelation was 
likewise true in tke tested controls. 


COMMENT 


There are. to dur knowledge, no 
published cata en postencephalitic 
Parkinson's disease and the four prin- 
cipal antizenic loc: of the HLA system 
and the E-lymphozyte antigens. Like- 
wise, there are ne published data on 
HLA antigems and idiopathic Parkin- 
sons disease, exzept for three ab- 
strects.°** The Israeli abstract? 
based on 50 patierts and 200 ethnical- 
ly matched controls of European 
extraction, reported a 46% frequency 
of HLa-A2 and 20% frequency of 
HLA-A3F, eompared with 30% and 
10% frequencies, respectively, in con- 
trob. The HLA-A® and A28 are cross- 
reactive antigens. The data were not 
corrected statistically for total num- 
ber of antigens tasted in each locus. 
The Freneh study," based on 39 
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Percent Phenotype Frequencies of HLA Antigens in Pa'ients 
Nith Parkinson's Disease and in Ethnically Matched Controls 


American-Jewish 
Controls, _ 


Postencephalitic 
Parkinson’s Disease, 
N = 18 


idiopathic 
Parkiason’s Disease, 


B13 3 11 29 
B141 8 
B15 


B17 
B18 
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*X' = 10.01 corrected P = .074 (not significant), relative risk = 5.298. 
TPercent of »ostencephalitic Parkinson's disease patients with both Aw24 and B14 specificities is 
77%, compare 1 with 1796 of the controls (x? = 29.53, uncorrected P < .001, corrected P = .03 [not 


significant]). 


ix! = 16.56 corrected P = .001 (significant), relative risk = 8.775. 


patients (ineluding three cases with 
family history) and 327 controls, gave 
no details or the ethnie composition of 
the study p»pulation, and reported a 
"higher prevalence of HLA-B18 and 
B17 antigeas"; no further specific 
data analys was given. The abstract 
from Finlard? did not report actual 
HLA data, but concluded that "no 
significant ceviation was found in the 
distribution of HLA antigens in 
patients wth Parkinson's disease 
when compéred with a sample of the 
Finnish pop lation," and that "herpes 
simplex vires and measles virus IgG 
antibodies in Parkinson's patients 
were similar regardless of the pres- 
ence of any HLA type, including the 
D-locus speeified antigens." A report 


on HLA antigens in Guamanian — 
patients with the urique parkinson- 
ism-dementia/amyotrophie lateral 
sclerosis (ALS) complex” did not show 
significant antigenic differences from 
that of the native Chamorro control 
population. A later report** on the 
same population shewed some evi- 
dence of diminished cellular immunity 
associated with increased frequency 
of HLA-Bw35 antigen in some cases 
of Guamanian ALS, with "less strong" 
association in the  parkinsonism- 
dementia cases. 

The increased frecuency of HLA- 
B14 antigen in this admittedly small 
series of classical postencephalitic 
Parkinson's disease cases in a relative- 
ly homogeneous ethnic group was 
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unexpected. The strength of the asso- 


ciation does not quite reach the order 
of magnitude as that of HLA-B27 
with ankylosing spondylitis, or of 
HLA-A3 and B14 with idiopathic 
hemochromatosis, but it is compara- 
tively close to that of HLA-B7 and 
Dw2 with multiple sclerosis, and of 
HLA-B8 and Dw3 with myasthenia 
gravis in most white populations. Our 
findings are reminiscent of that of the 
initial report by Simon et al in 1976* of 
a higher frequency of HLA-A3 and 
HLA-B14 antigens in idiopathic hem- 
ochromatosis than in unaffected per- 
sons from an appropriate control pop- 
ulation, with one of the antigens asso- 
ciated with the disease belonging to 
the HLA-A locus (whereas most of the 
antigens associated with other dis- 
eases belong to the HLA-B locus or D 
locus), and the disease being appar- 
ently unrelated to any obvious ele- 
ment of autoimmunity. Unlike the 
reported association of HLA-Dw2 
with absent immune responses toward 
herpes simplex virus type 1 antigen in 
multiple sclerosis, we did not find 
any correlation between the presence 
of HLA-B14 or Aw24 and a particular 
pattern of response to a series of viral 
antigens, including the herpes viruses, 
measles, and influenza A strains in 
either the patient or control popula- 
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tions. A similar failure to show any 
relationship between an increased fre- 
quency of histocompatibility antigens 
and specific viral antibody levels has 
been repeatedly shown in multiple 
sclerosis with regard to HLA-A3, B7, 
and Dw2 antigens and measles anti- 
body titers.?*?' 

Estimation of haplotype frequen- 


- cies from phenotype data on our unre- 


lated patients was not done in this 
study. The HLA-haplotype associa- 
tions, rather than HLA-specificity 
associations, may, in fact, provide 
more critical evidence for the exis- 
tence of disease-susceptibility genes 
linked to HLA.” 

Obviously, it was imperative that 
our study populations be ethnically 
matched, because of the known wide 
variation in prevalence of specific 
HLA antigens in various ethnic 
groups. In the 1975 study of Norren et 
al of HLA antigens in four different 
North American ethnic groups,” the 
American-Jewish group originating 
from different Eastern European 
countries had a distribution of fre- 
quencies of HLA alleles that was rela- 
tively similar to that of Eastern Euro- 
pean Jews from Poland, Russia, and 
Rumania studied in Israel in 1978. 
These populations definitely stem 
from a common ethnic group. Al- 


References 


Silva B, et al: Increased frequency of HLA- 
DRW2 and DRWS3 in multiple sclerosis. Tissue 
Antigens 13:357-360, 1979. 

12. Pirkskanen R, Tillikainen A, Kokkanen E: 
Histocompatibility (HLA) antigens associated 
with myasthenia gravis: A preliminary report. 
Ann Clin Res 4:304-306, 1972. 

13. Kaakinen A, Pirkskanen R, Tillikainen A: 
LD antigens associated with HL-A8 and myas- 
thenia gravis. Tissue Antigens 6:175-182, 1975. 

14. Zinkernagel RM, Doherty PC: Possible 
mechanisms of disease-susceptibility association 
with major transplantation antigens, in Dausset 
J, Svejgaard A (eds): HLA and Disease. Copen- 
hagen, Munksgaard, 1977, pp 256-268. 

15. Amos DB, Ward FE: Theoretical considera- 
tion in the association between HLA and disease, 
in Dausett J, Svejgaard A (eds): HLA and Dis- 
ease. Copenhagen, Munksgaard, 1977, pp 269- 
279. 

16. Thorsby E: Biologieal function of HLA. 
Tissue Antigens 11:321-329, 1978. 

17. Zinkernagel RM, Doherty PC: Restriction 
of in-vitro T-cell mediated cytotoxicity in lym- 
phocytic choriomeningitis within a syngeneic or 
allogeneic system. Nature 248:701-702, 1974. 

18. Mittal KK, Mickey MR, Singal DP, et al: 
Serotyping for homotransplantation: X VIII. Re- 
finement of microdroplet -ymphocyte cytotoxici- 
ty test. Transplantation €:913-927, 1968. 

19. Park MS, Terasaki PI, Byrns G, et al: 
Cold-reaction antibodies to B lymphocytes and 
their absorption by platelets and red cells. Trans- 
plant Proc 9:1701-1703, 1977. 

20. Davidowitz S, Zamir R, Kott E: HLA anti- 
gens in Parkinson’s disease, abstracted, in Bruyn 
GW, Herjstee AP (eds): Amsterdam, Excerpta 
Medica, 1977, p 126. 

21. Emile J, Pouplard A, Irvell JL: Association 


Cu > Ree Gaiaa oe a ss eo CO 


though a predominantly Caucasoid 
population, these Eastern European 
Ashkenazi Jews showed a greater 
resemblance to Middle Eastern rather 
than to Northern European Cauca- 
soid. Increased gene frequencies of 
HLA-B14, Bw16, and Bw35, and lower 
frequencies of HLA-Aw24 and B12 
distinguish this Jewish population 
from other Caucasoid populations.” 
Our control study population had sim- 
ilar HLA antigenic frequencies as 
these Eastern European Jews. 
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associations with HLA in Hodgkin's 
disease and in acute lymphatic leu- 
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the pathogenesis of this variant of 
parkinsonism seems more likely at 
this time. 
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Sereening of Antiserotoninergic Drugs 


With the Genetically Dystrophic Chicken 


Michael 5. Hodecki, PhD; Catherine M. Pollina; Arvind K. Bhargava, PhD; 


Rajmohiai S Hudecki, PhD 


* Line 413 early-onset, genetically ho- 
mozygous Gystrophic chickens were giv- 
en twice-daiy intraperitoneal injections of 
the antisereierinergic drugs p-chloro- 
phenyta'anise hydrochloride, fluoxetine 
hydrechiorice, ergoncvine maleate, nor- 
triptyline ‘ydrechiorde, methiothepin 
maleate. andi methysergide bimaleate in 
combinstior with penicillamine. Except in 
one case, Featmert with drugs signifi- 
cantly prolomgee the rghting ability of the 
treated dysizophic chickens, as measured 
by a periodie standardized flip-test proce- 
dure. Abnormality hic levels of plasma 


- creatine phcsphokinase, lactate dehydro- 


genase, ane SGOT were found in the 
untreated Gestrephic chickens. However, 
of the drug-reaed dystrophic chickens, 
in some cases the plasma enzyme activi- 
ties were res uced whereas in others they 
were enhanced In agreement with pre- 
vious findines. the blood serotonin levels 
of the dwstrzphic chickens were found at 
all age grotos tọ be significantly higher 
than those ^ the corresponding normal 
chickens. This phenomenon may in part 
account for the improvement in righting 
ability cemenstrated in the dystrophic 
chickens receiving treatment with antiser- 
otoninergic Trucs. 
(Arch Neurol 37:545-550, 1980) 


Presently ne established form of 
therapy with drugs is available to 
humans aflicted with the major 


classes of h=reeitary muscular dystro- 


phy.** The feremest problem in find- ` 


ing ar effeetual pharmacological 
agent is tħ- unknewn etiology of the 
myopatiog=nesis.** This enigma has 
led to zn <xaminatien of chemically 
and fun-tieaally diverse pharmacolog- 
ical agents on eystrephic animal mod- 
els with verying degrees of benefit 
(for recent review see Munsat?). 

We stuced an enhancement in 
funetioral Sbility in zenetically homo- 
zygeus line 413 dystrophic chickens 
that received antiseretoninergic drug 
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therapy. Although no true animal 
model exists for the human dystro- 
phies, these myopathic chickens and 
other related strains are well-suited 
for drug testing as they demonstrate 
a reproducible and measurable onset 


. of functional disability in a flip-test 


procedure, in addition to a sharp ele- 
vation in plasma creatine phosphoki- 
nase (CPK) activity.'"'* Also, a pro- 
gressive increase in total blood sero- 
tonin (5-hydroxytryptamine) levels 
with age is seen in the dystrophic 
chicken.'^ Interestingly, this abnormal 
elevation in levels of circulating sero- 
tinin is found to be coincidental with 
the onset of functional disability and 
parallels the sharp increase in levels of 
plasma CPK. Dystrophie chickens 
treated previously with serotonin an- 
tagonists exhibit temporary yet sig- 
nifieant improvements in righting 
ability and in some cases significant 
reductions in plasma CPK levels and 
total blood serotonin.'^''»5 There is 
the implication that abnormal levels 
of blood serotonin may in some way 
contribute to the avian myopathogen- 
esis. 

The agents tested and reported here 
include the following: p-chlorophenyl- 
alanine hydrochloride,'* fluoxetine hy- 
drochloride," ergonovine maleate,” 
nortriptyline hydrochloride, methio- 
thepin maleate,” and the combination 
of methysergide bimaleate** and peni- 
cillamine. Except for penicillamine, 
these drugs have specific pharmaco- 
logical effects on the synthesis,'* stor- 
age,'*^" and activity? of serotonin. 
The beneficial effects of single doses 
of methysergide'^''^^ or penicillam- 
ine’ on the dystrophic chicken have 
been previously reported. 


MATERIALS AND METHODS 


Dystrophic line 413 (early-onset, geneti- 
cally homozygous) and normal line 412 
chickens of both sexes were obtained as 


fertilized eggs from the Department of . 


Avian Sciences, University of California, 
Davis. The eggs were incubated at 37 °C 
until hatched. All chicks were maintained 
in cages located in environmental rooms, 
with constant humidity and a 12-hour light 
cycle. The ambient temperature ex oro was 
gradually reduced to a constant tempera- 
ture of 24.5 C. All chickens were given 
food and tap water ad lib. 

Soon after hatching, each chicken 
received two-a-day intraperitoneal injec- 
tions of 0.5-mL drug solution at 8 to 10 AM 


and 6 to 8 PM. Three separate groups were 
treated. In group A. seven chickens 
received ergonovine, seven nortriptyline, 
and 16 were controls (cf which five were 
killed for muscle histological study). In 
group B, nine chickens received p-chloro- 
phenylalanine, nine fluoxetine (trial 1), and 
six were controls. In group C, three birds 
received fluoxetine (trizl 2), five methio- 
thepin, six penicillamire and methyser- 
gide, six serotonin, and four were controls. 
Drug solutions were mzde up in distilled 
water every three days and kept at 4 °C 
between injections. Some normal and dys- 
trophic chickens in each drug trial received 
water injections only and served as 
untreated controls. Al chickens were 
weighed twice per week 


Drug Dosages 


The drug dosages were as follows: 

p-Chlorophenylalanine — Hydrochloride.— 
From day 3 er ovo to day 16, each chicken 
was given 2.0 mg/kg/dzy; from day 17 to 
20, 2.5 mg/kg/day; from dzy 21 to 23, 3.0 
mg/kg/day; from day 24 to 28, 3.5 mg/ 
kg/day; from day 29 to £5, 4.0 mg/kg/day; 
from day 36 to 40, 4.5 mg"kg/day; from day 
41 to 43, 5.0 mg/kg/day; from day 44 to 48, 
6.0 mg/kg/day; and from day 49 and there- 
after, 7.0 mg/kg/day. 

Fluoxetine Hydrochloride.—This drug was 
given in two separate trials. In trial 1, from 
day 3 ex ovo to day 16, each chicken was 
given 2.0 mg/kg/day; frem day 17 to 20, 2.5 
mg/kg/day; from day 21 to 28, 3.0 mg/ 
kg/day; from day 24 to £8, 2.5 mg/kg/day; 
from day 29 to 35, 4.0 mg’kg/day; from day 
36 to 40, 4.5 mg/kg/day; from day 41 to 43, 
5.0 mg/kg/day; from cay 44 to 48, 6.0 
mg/kg/day; from day 49 and thereafter, 
7.0 mg/kg/day. In trial Z from day 5 ex ovo 
and thereafter, each chieken was given 10 
mg/kg/day. 

Ergonovine Maleate.—From day 3 ex ovo 
and thereafter, each chicker was given 0.2 
mg/kg/day. 

Nortriptyline Hydrochleride.—From day 3 
ex ovo to day 20, each chieken was given 2.0 
mg/kg/day; from day £1 and thereafter, 
4.0 mg/kg/day. 

Methiothepin Maleate.— From day 5 ex ovo 
and thereafter, each chicker was given 5.0 
mg/kg/day. 

Methysergide Bimaleate and Penicillamine 
in Combination.— The me-hysergide dosage 
was as follows: from day 3 ex ovo to day 15, 
125 mg/kg/day; day 36 to 30, 20 mg/ 


kg/day; day 31 to 45, 41 mg/kg/day; day 46 


to 60, 51 mg/kg/day; day 61 and thereaf- 
ter, 56 mg/kg/day. The penicillamine 
dosage was as follows: from day 3 ex ovo 
and thereafter, 300 mg/xg/4ay. 

Serotonin.— From day & ex ovo and there- 
after, each chicken was given 20 mg/kg/ 
day. 


Muscular Dystrophy—Hudecki et al 545 


^ 


5 5 O g n e 
I Penicillamine and 
^ DB Methysergide 
4 A * 
o \ 
e P d H 
+ - V 
S 3 X P 
E T 
Li / \ 
c / kA 
= 2 . Untreated 
Ò b nd 
j R 
Pc 
0 \ 
20 40 2. D 
Days, Ex Ovo 


Fig 1.—Effect of methysergide bimaleate in combination with 
penicillamine on mean flip number of dystrophic line 413 chick- 
ens (see text for details on dosage). Numbers of animals per point 
are as follows: untreated control, four; methysergide- and penicil- 
lamine-treated, six. Values are means with standard error. 


To assess the effects of the drug treat- 
ments on the development of functional 
disability in the dystrophic chickens, each 
normal and dystrophic chicken, including 
the treated and untreated animals, was 
given a standardized flip test at five-day 
intervals between 1 and 4 PM. The flip-test 
method involved placing with two hands 
each chicken firmly but gently in the 
supine position on a horizontal, paper-lined 
surface. The bird was then allowed to rise 
to a standing upright position by quickly 
withdrawing the hand restraints. Rising to 
a standing position was scored as a success. 
If the chicken was unable to rise to its feet 
in a short waiting period of no more than 
15 s, the animal was manually returned to a 
standing position and the flip-test proce- 
dure was repeated. The number of success- 
ful attempts scored out of five consecutive 
tries was considered to be the flip number. 
In order not to bias the testing, the chick- 
ens were selected at random for the flip 
test procedure, and the flip number later 
matched with their wing band numbers. In 
addition to reproducible conditions of han- 
dling and scoring, any unnecessary exercis- 
ing or handling was carefully avoided. See 
Hudecki et al” for a discussion of exercise- 
related improvements in a flip-testing pro- 
cedure. 

Also, from our observations in recent 
years with a large number of line 413 
dystrophic chickens, we have not found any 
particular difference in the onset of right- 
ing disability between male and female 
birds. As a consequence, we have not 
attempted to segregate the chickens by sex 
in any of the drug trials. 


Blood Chemical Measurements 


Blood, for the determination of plasma 
CPK, lactate dehydrogenase (LDH), SGOT, 
and alkaline phosphatase (AP) activities, 
was obtained weekly between 10 and 12 AM 
without anesthesia from the jugular vein 
into heparinized syringes. Plasma was sep- 
arated by centrifugation at 755 g for 15 
minutes at 4 °C. The plasma enzymes were 
measured on the same day in a completely 
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blind manner on coded samples in a sepa- 
rate laboratory. Plasma CPK activity was 
assayed by an ultraviolet-spectrophotomet- 
ric procedure using an activated CPK test 
combination kit. The activity was ex- 
pressed in international milliunits of CPK 
per milliliter of plasma at 25 °C, at a pH of 
7.0. Plasma LDH, SGOT, and AP levels 
were assayed according to the automated 
methods of Morgenstern et al.**° The 
aetivities were expressed in milliunits per 
milliliter of plasma. Appropriate dilutions 
of the plasma were made when the enzyme 
activities were near or above the end of the 
linear range. With each weekly bleeding, a 
standard reference serum was also ana- 
lyzed and used in calibration. 

Whole blood serotonin was quantitated 
aecording to a modifieation of the proce- 
dure of Das." Heparinized blood obtained 
weekly as described earlier was quickly 
mixed with 0.1 v/v solution of 3% ascorbic 
acid-15% potassium ethylenediamine tet- 
raacetate, at a pH of 6.0. To this was added 
a 2.5 v/v solution of 95% ethanol and 0.01N 
hydrochloric acid, mixed and centrifuged 
at 1,935 g for five minutes at 4 °C. To 1 mL 
of clear supernatant fluid, 2.5 mL of buta- 
nol and 10 mL of heptane (each saturated 
with 3N hydrochloric acid) were added. The 
suspension was vigorously shaken for one 
minute, recentrifuged, and the aqueous 
layer was removed. The serotonin was 
assayed in a spectrofluorometer with exci- 
tation at 310 nm and readings taken at 550 
nm, and is expressed as micrograms of 
serotonin per milliliter of whole blood. 
Fresh concentrations of serotonin were 
prepared weekly and were used as stan- 
dards. 

For practical reasons of time and man- 
power constraints, three chickens in each 
drug trial group were bled each week for 
plasma enzyme and blood serotonin deter- 
minations. Initially these chickens were 
chosen blindly (ie, random selection of 
wing band numbers) However, care was 
always taken that three untreated normal 
and dystrophic control chickens of the 
same age were bled at the same time. 

DL-p-chlorophenylalanine (methy ester, 





Methiothepin 
adf 


40 60 80 
Days, Ex Ovo 


Fig 2.—Effect of methiothepin maleate on mean fl p number of 
dystrophic line 413 chickens (details of dosage are given in text). 
Numbers of animals per point are as follows: untreated control, 
four; methiothepin treated, five. Values are means with standard 


hydrochloride), D-(-)-penicillamine 
(3,3,3’,3’-tetramethyl-D-cystine), fluoxetine 
hydrochloride (Lilly 110140), nortriptyline 
hydrochloride (Aventyl), ergonovine mal- 
eate (ergotrate; ergometrine), methyser- 
gide (I-methyl-p-lysergic acid butanolam- 
ide bimaleate; Sansert), and serotonin 
(5'hydroxytryptamine, creatinine sulfate 
complex) are available commercially. All 
other chemicals were reagent grade. Sta- 
tistical tests of significance of paired 
means were derived from the two-sided 
Student's t test. 


RESULTS 
Flip Testing as a Measure 
of Functional Ability 


In accord with previous reports,'^'* 
untreated control dystrophic chickens 
in each trial (Fig 1 through 6) demon- 
strated temporary increases in mean 
flip number and reached maximum 
righting ability at approximately day 
27 to 31 ex ovo. Thereafter a progres- 
sive decline in the mean flip number 
was found with most dystrophic chick- 
ens unable to right at all from the 
supine after day 60 ex ovo. In concom- 
itant trials, both the untreated and 
drug-treated normal control chickens 
reached a perfect mean flip number 
score of five at approximately day 16 
er ovo (data not shown). These chick- 
ens were found without exception to 
maintain this maximum flip score of 
five when further tested throughout 
the duration of the trial period. 

Except for p-chlorophenylalanine, 
each drug regimen was found to elicit 
a temporary yet significant improve- 
ment in the righting ability of the 
dystrophie chickens. The strongest 
response was seen in dystrophic chick-- 
ens treated with the combination of 
methysergide and penicillamine (Fig 
1). The treated birds were found to 
retain a perfect mean flip number of 
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Fig 3.—E'fec: of nortriptyline hydrochloride on mean flip number 
of dystrophic line 413 chickens (details of dosage are given in 
text. Numbers ef animals per point are as follows: untreated 
control, ^1 tc 16 ‘some control animals were killed for histological 
purposes); ncrtnptyl ne-treated, seven. Values are means with 
standard erro:. 
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Fig 5 —Eftecto! fiuoxet ne hydrochloride on mean flip number of 
dystrophis line 473 chickens (details of dosage are given in text). 
Numbers of animals per point are as follows: trial 1, untreated 
contsol, sx; fluoxetine-treated, nine; trial 2, untreated control, 
four, fluoxetine-treatec three. Values are means with standard 





Fig 4.—Effect of ergonovine maleate on meen flip number of 
dystrophic line 413 chickens (details of dosage are given in text). 
Numbers of animals per point are as follows: un*reated control, 11 
to 16 (some control animals were killed for histological purposes); 
ergonovine-treated, seven. Values are meams with standard 
error. 
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Fig 6.—Effect of p-chlorophenylalanine hydrochloride on mean 
flip number of dystrophic line 413 chickens (details of dosage are 
given in text). Numbers of animals per poin' are as follows: 
untreated control, six; p-chlorophenylalanine-treated, nine. Val- 
ues are means with standard errors. 


five, P < .001) from cay 44 to 75 ex ovo 
before cecliming. During this same 
peried, tne untreated dystrophic con- 
trois exhibited little or no righting 
ability. 
ignifieant enhancement in right- 
ing was also seen in dystrophic chick- 
ens given individual regimens of me- 
thiethepm, ergonevime, or nortripty- 
line (Fig 2 through 4). In these cases, 
the treated cystrephic chickens were 
found to have sharply higher mean 
flip number scores than the corre- 
sponding un: rested dystrophic control 
groups ower the span of from day 40 ex 
ovo to approximately day 70 ex ovo. 

A small but detectable improve- 
ment in the mean fip number was 
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found in dystrophic chickens treated 
with low single daily doses of fluoxe- 
tine (trial 1, Fig 5). Fluoxetine given 
in higher dosages and in a two-injec- 
tions-per-day schedule were found to 
prolong significantly (P< .01) the 
mean flip scere from day 35 to 75 ex 
ovo (trial 2, Fig 5). 

No difference in the mean flip num- 
ber was found between dystrophic 
chickens treated with p-chlorophenyl- 
alanine and the corresponding un- 
treated controls (Fig 6). 

Dystrophie chickens given daily 
intraperitoneal injections of serotonin 
showed a premature onset in righting 
disability. Ir a previously reported 
trial (Fig 7, top), the mean flip num- 


ber of the serotonin-t-eated chickens 
was found to be signif cantly lower at 
days 29 (P < .001) and 34 (P < .01) ex 
0vo.'^ Similar results were found here 
in a repeat trial (Fig 7, bottom) in 
which a significant decrease in flip 
score (P < .02) was evident in the 
treated animals at day 31 ex ovo. No 
appreciable effect of the various drug 
treatments was founc in the twice- 
weekly body weights of either the 
normal or dystrophic chickens (data 
not shown). 


Plasma Enzymes 


Significantly higher levels 
(P < .001) of plasma CPK activity 
were found in the untrezted dystro- 


Muscular Dystrophy—Hudecki et al 547 


aR Untreated 


Serotonin `, 
EN 


B 
` 


Mean Flip No. + SE 


Days, Ex Ovo 


Fig 7.—Effect of serotonin on mean flip 
number of dystrophic line 413 chickens 
(details of dosage are given in text). Num- 
bers of animals per point are as follows: 
trial 1, untreated control, 16; serotonin- 


treated, eight to nine (from Hudecki et al,” — 


€ 1979 by Houghton Mifflin Co); trial 2, 
untreated control, four; serotonin-treated, 
Six. 


phie chickens compared with the 
normal control chickens at each age 
group (Table 1). No major change in 
the CPK values were seen in normal 
chickens treated with serotonin, but 
the level of enzyme was reduced sig- 
nificantly (P — .001) in young normal 
chickens (36 to 50 days ex oro) given 
either the antiserotoninergic p-chloro- 
phenylalanine or fluoxetine (trial 1). 

Except for treatment with nortrip- 
tyline, there were significant reduc- 
tions in the plasma CPK levels of the 
young drug-treated dystrophic chick- 
ens (Table 1). However, the plasma 
CPK levels of the older, drug-treated 
dystrophic chickens increased sharply 
at the age when the chickens were 
found to lose the ability to right in the 
flip test (Fig 1 through 7). The regi- 
men of penicillamine and methyser- 
gide, which had caused the greatest 
enhancement in functional ability 
(Fig 1) also elicited the greatest reduc- 
tion in plasma CPK levels compared 
with the untreated levels (Ta- 
ble 1). 

The plasma levels of LDH and 
SGOT activities were found to be sig- 
nificantly elevated (P < .001) in the 
older dystrophic chickens, compared 
with the untreated normal controls 
(Table 2). Further increases in LDH 
activity was exhibited in some plasma 
samples (n = 3 to 4) from dystrophic 
birds receiving either serotonin or 
individual treatments of the antisero- 
toninergic fluoxetine (trial 2), methio- 
thepin, and the penicillamine and 
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Table 1.—Plasma Creatine Phosphokinase (CPK) Activity From Untreated and 
Treated Line 412 Normal and Line 413 Dystrophic Chickens 


CPK Activity by Time Period, Days Ex Ovo* 


Experimental 
Groupt 
Normal 
Untreated 


36-50 


1,781 + 240(9) 


p-Chlorophenylal- 


anine hydro- 
chloride 


Fluoxetine hy- 
drochloride 


Serotonin 
Dystrophic 
Untreated 


Ergonovine mal- 
eate 


Nortriptyline hy- 
drochloride 
Fluoxetine, trial 1 
Fluoxetine, trial 2 
p-Chlorophenylal- 
anine 
Methiothepin mal- 
eate 
Penicillamine with 
methysergide 
bimaleate 
Serotonin 


326 + 35(8)i 


277 + 30(6)i 
700 + 137(2)8 


18,146 + 3,128(8)t 
8,828 + 1,177(11)}! 


13,878 + 1,966(11)|| 
3,226 + 1,267(6)1 
No samples taken 





7,658 + 2,314(6)+ 


No samples taken 


No samples taken 


8,890 + 1,987(11)77 


Ll 


57-77 83-103 


2,027 + 177(24) 1,775 + 233(14) 


Trial discontinued 


Trial discontinued 


1,718 + 383(20)§ 2,677 + 466(3)8 


25,471 + 2,181(30)] 33,013 + 3,383(19)f 


19,141 + 3,319(13)|| Trial discontinued 


25,997 + 3,343(16)|| 
Trial discontinued 
17,385 + 1,548(12)# 


Trial discontinued 
30,206 + 1,723(3) | 
Trial discontinued 


17,571 + 2,130(12) # 


32,928 + 3,704(3)|| 


10,561 + 1,161(12)** 
15,495 + 1,442(30)** 


17,912 + 845(3)|| 
24,355 + 2,921(4)| 





*Values are means and standard errors of CPK activity obtained weekly from three animals, in 
milliunits per milliliter of plasma. Number in parentheses indicates number of determinations in each 


age group. 
*Drug treatment schedules are given in text. 


{Difference from the corresponding untreated normal control group is significant at P < .001. 
§Difference from the corresponding untreated normal control group is not significant. 
||Difference from the corresponding untreated dystrophic control group is not significant. 

{ Difference from the corresponding untreated dystrophic control group is significant at 


P1. 
#P — .05. 
"A< 001: 
TTP — .02. 


methysergide combination (increases 
of 48%, 48%, 38%, and 111%, respec- 
tively). Additional increases in plasma 
SGOT levels were also seen in dystro- 
phie chickens treated as described ear- 
lier (increases of 57%, 19%, 16%, and 
56%, respectively). 

There were no major differences in 
the plasma AP levels between the 
untreated normal and dystrophic con- 
trol chickens (Table 2). However, as in 
the cases of plasma LDH and SGOT, 
elevations in the AP activities were 
demonstrated in dystrophic chickens 
receiving either serotonin or the pre- 
viously mentioned antiserotoninergic 
treatments of fluoxetine (trial 2), 
methiothepin, and penicillamine and 
methysergide (increases of 36%, 10%, 
42%, and 46%, respectively). It should 
be noted that no significant changes 
in either plasma LDH, SGOT, or AP 
levels were found in normal chickens 
treated with serotonin (data not 
shown). 


Blood Serotonin 


The levels of blood serotonin from 
the untreated dystrophic chickens was 
found again'" to increase progressive- 


ly with age and at concentrations sig- 
nificantly higher than comparable 
normal control values in each age 
group (Table 3). Exogenous serotonin 
treatment did not significantly alter 
the blood serotonin levels in either the 
normal or dystrophic chickens (Table 
3). In addition, half the animals in the 
drug-treated groups were assayed for 
serotonin and no significant reduc- 
tions were found in dystrophic chick- 
ens treated with the antiserotoniner- 
gic drugs (ie, ergonovine, nortripty- 
line, fluoxetine [trial 2], methiothepin, 
and the penicillamine-methysergide 
combination ). 


COMMENT 


This drug screening study with the 
dystrophic chicken and other previous 
avian trials'’'® indicate a clear asso- 
ciation of a temporarily enhanced 
functional ability with treatment. 
However, the underlying mechanism 
of pharmacological as well as sympto- 
matic improvement remains obscure. 
In this regard, a clue -o the avian 
myopathogenesis and a potential ap- 
proach to chemotherapy rests in the 
abnormally high level o^ blood sero- 
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-actete dehycrogenase 








Normal 
Untreated 209 = 30(3) 
Serotonin 245 = 36(4) 
Dystrophic 
Untreated 480 + 69(3) 
Serotenin 740 + 189(4) 
3607 
Normal 
Untreated 165 + 13(3) 
Serotenin 186 + 16(4) 
Dystrophic 
Untreated 562 + 100(3) 
Serotonin 904 + 175(4) 
alkaline phospnatase 
Normal 
Untreated .495 + 21(3) 
Serotonin 528 + 60(4) 
Dystrophic 
Untreated 448 + 20(3) 
Serotonin 560 + 113(4) 








215 + 39(3) 240 + 38(3) 255 + 28(3) 273 + 22(3) 238 + 14(15) 
250 + 34(4) 276 + 30(4) 360 + 61(3) 397 + 97(3) 297 + 24(18)7 
497 + 67(3) 628 + 137(3) 705 + 161(3) 833 + 235(3) 629 + 66(15)i 
805 + 208(4) 925 + 241(4) 975 + 240(4) 1,061 + 267(4) 9C1 + 95(20)§ 
175 + 23(3) 190 + 10(3) 216 + 8(3) 232 + 7(3) 196 + 8(15) 
201 + 17(4) 228 + 4(4) 233 + 9(3) 244 + 14(3) 215 + 7(18)t 
608 + 108(3) 793 + 215(3) 963 + 281(3) 1,068 + 311(3) 799 + 98(15)t 
991 + 206(4) 1,289 + 287(4) 1,479 + 360(4) 1,609 + 402(4) 1,254 + 134(20)|| 
528 + 33(3) 587 + 52(3) 623 + 58(3) 627 + 86(3) 572 + 25(15) 
563 + 70(4) 614 + 70(4) 635 + 91(3) 732 + 103(3) 607 + 34(18)7 
465 + 28(3) 508 + 14(3) 582 + 32(3) 617 + 46(3) 524 + 21(15)t 
596 + 120(4) 694 + 157(4) 780 + 172(4) 940 + 211(4) 714 + 70(20)§ 


Grand Mean 


































 Welues are given as means of plasma enzyme activity obtained from three or four separate animals, in milliunits per milliliter of plasma. Number in 
parentheses indicates aumber of determinations and animals. i 
TLifference from the corresponding untreated normal control gro«p is not significant. 
iLifference trom the corresponding untreated normal control gro«p is significant at P — .001. 


SP < .05. 


ference from the corresponding untreated dystrophic control group is significant at P < .02. 


Table 3.—Blood Serotonin Levels From Untreated ard Serotonin-Treated 
Line 412 Normal and Line 413 Dystrophic Chickens 


Serotonin Level by Time Period, Days Ex Ovo* 
————————————————————— 


36-50 


0.95 + 0.03(6) 
1.00 + 0.07(5)i 


0.02(5)§ 
0.04(17)t 





57-77 83-103 


1.08 + 0.0313 
+ 0.02(151 


1.17 + 0.03(3) 
1.23 + 0.03(3)t 


0.07(16§ 
1.41 + 0.02(3C 1 


1.76 + 0.11(9)§ 
1.48 + 0.05(4)i 


“vaiues are given asmeans and standard errors of whole blood serotonin levels obtained weekly 
from three animals. in micrograms per milliliter of blood. Number in perentheses indicates number of 


determinations in each age group. 
*Drug schedule ss giren in text. 


iDrfierence from the corresponding untreated control group is nc significant. 
§Drfference from the corresponding untreated normal control group is significant at P < .001. 


toni” and the reduced serotonin 
uptake and contert in thrombocytes 
in live 413 dystrophic ehickens.?* The 
greatest increase i2 whole blood sero- 
tonin levels are found to be coinciden- 
tal with age of onst and progression 
of the disability (approximately day 
30 «x eve and thereefter), and parallels 
the characteristic increase in levels of 
plasma CPK. Perhaps in the myopath- 
ic chicken sercton n accumulates in 
musele -rom blooc through passive 
diffusion" and consequently has a 
direct eytotoxic eff»ct on the muscle, 
advancing the dys-rophic process. In 
this *enrection,serotonin given intra- 
peritoneally to dystrophic chickens 
causes a prema.ure onset in righting 
disability, and increases the degree of 
necrosis, vacuolaticn, and inflamma- 
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tion in the effected pectoralis major 
muscle." In addition, serotonin is 
reported to inhibit magnesium ion- 
activated actomyosin® and sarcolem- 
mal*' adenosme triphosphatase activi- 
ties, to decrease twitch tension in 
nerve-muscle preparations from rats”? 
and rabbits,*- and to alter muscle pro- 
tein turnover." However, the site of 
action of serctonin remains unknown, 
as does the origin of the abnormal 
levels found m the line 413 dystrophic 
chicken. Although there is still much 
discussion wih regard to the role of 
the vasoactive amines and the patho- 
genesis of the human dystrophies,?-»- 
abnormally h gh levels of the biogenic 
amines are also found in the urine and 
spleen from genetically dystrophic 
mice?'?^* and *amsters.* 


This study is in accord with our 
previous findings," in which line 413 
dystrophic chickens treated with 
methysergide in combination with 
lesser amounts of penicillamine show 
a significant reduction in plasma CPK 
levels, although the enzyme still 
remains at a much higher level than 
that of normal chickens. On this point, 
Munsat and Bradley” have expressed 
caution over the relative value of 
serum CPK level as an index of drug- 
related improvement in muscle dis- 
ease. For example, they found that. 
reductions in CPK levels were not 
associated with significant clinical 
improvement in prednisone-treated 
persons with  facioscapulohumeral 
museular dystrophy. 

In human muscular dystrophy, 
SGOT and LDH levels are also ele- 
vated.” Similarly, SGOT and LDH 
activities are found to be higher than 
normal in the line 418 dystrophic 
chicken. Levels of SGOT were also 
elevated in the previously used line 
304 dystrophic chicken? The in- 
creases in plasma enzyme levels corre- 
late with the observed decrease in 
endogenous muscle enzymes found in 
the dystrophic chicken.*'*** Of particu- 
lar interest to this present study of 
antiserotoninergic agents is the find- 
ing that exogenous serotonin can elic- 
it a substantial efflux of muscle 
enzymes, including CPK, SGOT, and 
LDH.*** However, excep: for plasma 
CPK, the other plasma enzymes were 
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observed to increase further with 
antiserotoninergic drug treatment. 
The inereases in plasma AP levels 
found in the dystrophie chickens 
treated with either methiothepin or 
the combination of penicillamine and 
methysergide may indicate some de- 
gree of liver toxicity. 

Except for penicillamine," methy- 
sergide,'^!:5:55* and p-chlorophenyla- 
lànine, the drugs reported here repre- 
sent original trials involving a dys- 
trophie animal model. Penicillamine 
given alone," or given in combination 
with the serotonin antagonist methy- 
sergide,” prolongs the righting ability 
and in some cases reduces blood CPK 
level in the dystrophic chicken. How- 
ever, in a recent double-blind, 14- to 
16-month trial, penicillamine failed to 
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give significant clinical improvement 
to patients with Duchenne's muscular 
dystrophy." Methysergide given 
alone, ® “=> or given in combination 
with either cinanserin," cyprohepta- 
dine,^'* or penicillamine,” signifi- 
cantly improves the righting ability in 
the dystrophic chicken. Possibly due to 
the many reported side effects to 
serotoninergic-antagonists (eg, meth- 
ysergide'), no major clinical dystro- 
phy study has yet been undertaken. 


p-Chlorophenylalanine, a tryptophan . 


hydroxylase inhibitor and, in effect, a 
bloeker of serotonin synthesis, failed 
in this study to give benefit to the 
dystrophie chicken. At much higher 
dosages, p-chlorophenylalanine has no 
effect on the clinical performance of 
persons with Duchenne’s muscular 
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Periodic Lateralized Epileptiform Discharges 
With Preexisting Focal Brain Lesions 


Role of Alcohol Withdrawal and Anoxic Encephalopathy 


Nai-Shir Chu, MD 


* Perdic 'ateral zed epileptiform dis- 
charges (PLEDs) occurred in three pa- 
tients during alcohol withdrawal, in two 
patients with episedes of anoxic ische- 
mia. anc iene patient under both condi- 
tions. In contrast towrevious observations 
that PLEDs are often associated with 
acwte gross destructive lesions, autopsy 
results and reurolcgical studies reported 
here incicat=d that alcohol withdrawal 
and/or anoxic ischemia may activate 
preexisting focal hemispheric lesions to 
procuce PLEDs. 

(Arch Meuro! 37:551-554, 1980) 


| iocic tateralized epileptiform dis- 

eharges (PLEDs) in EEGs usually 
occur im patients with acute hemi- 
spheric destructive lesions, including 
acute cerebral infarctions and hemor- 
rhages, tumers, abscesses, and en- 
cephalitdes'° These lesions are 
usually relatively large and often 
associated with extensive swelling, 
structural shift, and herniation.'?^^ 
PL=Ds may also occur in patients 
wita chrom: seizure disorders, but 
the underlymg CNS abnormalities or 
the cireamstances under which the 
PL=Ds eccur are nct clear.^ Although 
metabolic and electrolyte abnormali- 
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ties are rela ively common in patients 
with PLEDs, their causal relationship 
is either unclear or thought to be un- 
important.” Chatrian et al,’ however, 
speculated hat metabolic derange- 
ments, alcohol withdrawal, head trau- 
ma, or preexisting convulsive disor- 
ders might contribute to the develop- 
ment of PLZDs by lowering the con- 
vulsive threshold. 

Yarnell and Chu* reported that focal 
motor seizures associated with PLEDs 
could occur iuring aminophylline in- 
toxication in previously neurologically 
intact patieats. Autopsy studies in 
these patiemts revealed chronic or 
subacute henispheric lesions. Dauben 
and Adams observed an alcoholic 
patient witF a history of stroke in 
whom focal motor seizures with 
PLEDs developed during alcohol with- 
drawal. These observations suggest 
that certain toxic metabolic abnormal- 
ities may trigger PLEDs in patients 
who have preexisting focal hemis- 
pheric lesions but who are neurologi- 
cally asymptematic or have only mini- 
mal residuals. The six cases reported 
here illustrat» that alcohol withdrawal 
and anoxia are important for the 
occurrence cf PLEDs in such pa- 
tients. 


PATIENTS 


The cases of all patients admitted to the 
University Hospital with EEG manifesta- 
tions of PLEDs in the past three years 
were reviewec. Six cases were selected 
based on the fellowing criteria: (1) PLEDs 
were observed during, between, or a few 
days after cliniral seizures, (2) the patients 


were previously neurobgieally asympto- 
matic or had previous history of focal neu- 
rological deficits with complete recovery or 
minimal residuals, (3) neurological studies 
failed to demonstrate acute hemispheric 
lesions, and (4) there was evidence of alco- 
hol withdrawal and/or anoxic ischemia epi- 
sodes prior to or concurrent with the occur- 
rence of PLEDs. Autopsies were per- 
formed in three cases. 


REPORT OF ZASES 


Case L—A 6l-year.od man had had 
numerous admissions tc the hospital for 
alcohol-related neurological disorders, in- 
cluding intoxication, withdrawal, convul- 
sions, head trauma, and Wernicke-Korsa- 
koff’s syndrome. One year ago, following 
abstinence from prolonged excessive 
drinking, he had two ep sodes of general- 
ized convulsions with right focal onset. 
Severe lactic acidosis wita pH of 7.08 and a 
serum lactate level of 101 mg/L were 
observed during one of the convulsions. A 
computerized tomography (CT) scan 
showed mild cerebral atrophy. He was 
treated with phenytoin sodium, but had 
three more admissions fcr generalized sei- 
zures that occurred durng alcohol with- 
drawal. Three months ago, he was admit- 
ted for repeated generzlized convulsions 
that began with turning of head and eyes 
to the right. The seizures were followed by 
right hemiparesis, fluent aphasia, and 
right homonymous hemianopsia. He had 
been drinking heavily for the past two 
months. On admission, the blood alcohol 
level was 95 mg/dL, and the phenytoin 
level was 1.5 ug/mL. The serum potassium 
level was 2.1 mEq/L. A CT scan showed an 
area of enhancement in zhe left temporal 
region. An EEG showed left hemispheric 
PLEDs maximal in the posterior temporal 
region. The neurological defieits cleared in 
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Electroencephalogram of patient 4 showing right-sided PLEDs on the second hospital 
day when clinical seizures were present (A), and a slow wave focus in right frontotem- 


poral areas five months later (B). 


five days. On the last admission, again 
after cessation of heavy drinking, he had 
twitching of the right arm and occasionally 
the right leg for 15 minutes followed by 
fluent aphasia for two days. An EEG again 
showed left-sided PLEDs, maximal in the 
posterior temporal area. Repeated CT 
scans revealed mild cerebral atrophy with- 
out focal enhancement. Three months lat- 
er, intermittent delta activity in the left 
temporal area was seen in the EEG. 

CasE 2.-A 49-year-old woman was 
admitted because she was unable to care 
for herself during prolonged heavy drink- 
ing. She was disoriented and had an 
unsteady gait. Following presumed aspira- 
tion of vomitus, she became lethargic. 
Serum sodium level was 124 mEq/L, chlo- 
ride level was 70 mEq/L, potassium level 
was 2.8 mEq/L, and the BUN level was 42 
mg/dL. The hematocrit reading was 16.35. 
Arterial blood gas analysis showed a pH of 
7.59, and a Po, of 54 mm Hg. Blood pres- 
sure (BP) ranged from 72/40 to 100/60 mm 
Hg, and the body temperature was 34.3 
°C. 

Two days after admission, right focal 
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motor seizures with secondary generaliza- 
tion were observed. The focal seizures were 
manifested as repetitive twitching of the 
right eyelids and intermittent jerks of the 
right arm. Between the focal motor or 
generalized seizures, a right hemiparesis 
was detected. Blood pressure was 100/60 
mm Hg, and the analysis of arterial blood 
showed a pH of 7.54 and a Po, of 78.9 mm 
Hg. Computerized tomography scan and 
CSF examination were normal. With intra- 
venous anticonvulsant drugs, the seizures 
lasted for four days, and were followed by 
a Todd’s paralysis in the right extremities 
for two days. An EEG obtained one day 
after the cessation of seizures showed left 
hemisphere PLEDs most prominent in the 
frontal area and intermittently general- 
ized. Four days later, the PLEDs were still 
present, although the clinical seizures had 
subsided. Two weeks later, bifrontal tri- 
phasic waves, with left side greater than 
right, were seen in the EEG. However, the 
patient’s subsequent hospital course was 
complicated by continued stupor, pneumo- 
nia, and urinary infection. Five weeks 
after admission she had a cardiopulmonary 
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arrest and died one day later. 

Autopsy revealed fresh massive infarc- 
tion in the midbrain and the basal pons. An 
old cavitation scar 5 mm in diameter was 
seen in the junction of gray and white 
matter in the left posterior frontal cor- 
tex. 

Case 3.—A 60-year-old alcoholic woman 
who had been drinking heavily for two or 
three months began to suffer from anorex- 
ia, nausea, vomiting, abdominal pain, anda 
weight loss of 20 Ib (9 kg). One day before 
admission, she became drowsy and had 
difficulty in walking. Temperature was 
38.4 °C. Blood chemistry abnormalities 
included an alcohol level of 150 mg/dL, 
total protein concentration of 4.6 g/dL, 
albumin level of 2.5 g/dL, sodium level of 
120 mEq/L, chloride level o? 87 mEq/L, 
potassium level of 2.6 mEq/L, and calcium 
level of 7.5 mg/dL. Despite correction of 
the electrolyte and metabolic disturbances, 
right focal motor seizures with intermit- 
tent generalization occurred on the third 
hospital day and continued fcr three days. 
Following the seizures, the patient was 
mute and had right hemiparesis with occa- 
sional jerks of the right arm for four days. 
The EEG on the day of seizure onset 
showed continuous periodic discharges of 
epileptiform complexes over the left hemi- 
sphere. A CT scan revealed mild diffuse 
cerebral atrophy, and CSF examination 
was normal. On the llth day, she had 
pneumonia, and then urinary tract infec- 
tion. She died after three hvpotensive epi- 
sodes on the 20th day. 

Autopsy revealed subacute bacterial en- 
docarditis, renal and splenic infarcts, bron- 
chopneumonia, and portal fibrosis of the 
liver. There was a 1.2-cm hemorrhagic 
infarct at the pole of the left occ:pital 
cortex, estimated to be several weeks old. 

Case 4.—A 53-year-old woman had a his- 
tory of aleoholism and alcohol withdrawal 
convulsions. Five years earlier she had had 
a ruptured right tympanic membrane with 
copious purulent discharge. For two 
months she had been drinking 2 pints of 
vodka daily. She was admitted because of 
tremulousness, combativeness, and halluci- 
nation. On the second hospital day, left 
focal motor seizures with the head anc eyes 
deviated to left were.observed. The focal 
seizures were soon follewed by a general- 
ized seizure status that lasted for 12 hours 
despite intravenous administration of 
phenytoin sodium and diazepam (Valium). 
Three more left focal seizures occurred the 
following day, and she was comatose with 
left hemiparesis for two days. Radioisotope 
brain scan, cerebral angiography, and CSF . 
examination were normal. A CT scan 
showed a small, well-demarcated area of 
lucency deep in the right tempora! lobe 
without contrast enhancement or mass 
effect. The EEG on the second hospital day 
showed right-sided PLEDs maximally de- 
veloped in the right tempora. area (Figure, 
A). The EEG on the tenth hospital day 
revealed sporadie spike discharges in the 
right frontal and temporal regions with 
occasional generalization. Five months lat- 
er, mild generalized slowirg and theta- 
delta slow waves in the right frontal and 
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tempore! areas were s2en in the EEG (Fig- 
ure, B). 4 €7 scan mepeated one year later 
did not show any changes. 

CASE S—A 59-year-old woman with 
chronic obstructive ung disease had a his- 
tory of skull fracture with transient left 
hemiparesis. She wes admitted to the hos- 
pital forupper gastrointestinal tract bleed- 
ing anc was subsequently operated on. 
Fellowimg-the opera-icn, she was unable to 
reeover spontareous respiration. She was 
maintained on a respirator and received 
aminopky!me. 6ne month later she had a 
cardiopulmenary ar-est that was success- 
fully resuscitated, bat within one hour she 
had a grand mal con-u sion. Aminophylline 
serum level was 13 g/mL and an ECG 
revealed atrial fibrifation with rapid ven- 
trieular response. Following intravenous 
administretien ef dazepam (Valium) and 
phenytom, the seizares subsided in two 
days, but the patiert was left with a left 
hemiparesis. Cerebrespinal fluid study was 
normal. The DEC shewed generalized slow- 
ing and periodic sharp wave discharges in 
the right f-onto-cen-ral areas. The patient 
was comatose far fire days. Subsequently 
she had urimary tract infection and epi- 
sodes of hypetersior. One month later she 
became sonfused and had continuous left 
focal metor seizures. An EEG revealed 
eortinuous L5-Mz >eriodic epileptiform 
discharges over the r-ght hemisphere, max- 
imal in rght fronto-eentral regions. Serum 
sodium level was 125 r Eq/L, calcium level 
was 7.8 mgécL, and phenytoin level was 4 
pg/mL. Arterial 5iocd zas showed a pH of 
7.44, Po. of 75 mm Hg, and Pco, of 50.4 mm 
Hg Follewing the saizares, she was coma- 
tose and again had mild left hemiparesis. 
For the aest three cars she continued to 
exhibit intermittent -witching of the right 
face and arm and occasionally tremors of 
theright hand. An E ZG repeated two days 
later showed simila- 5eriodie discharges 
over the left hemispnere. Ten days later, 
she had pnewmomia aad died after a cardio- 
pulmonany arrest. 

Autopsy revealed bilateral pneumonia, 
pulmonary embolism: and bilateral pyelo- 
nephritis. There weve prominent loss of 
neurons and reaetive gliosis in the hippo- 
campus. A small old gli»tie sear was found 
in the right posterior frontal cortex. 

CasE 6.— Am 81-yea7-cld man had chronic 
obstructive pulmona-y disease. One year 
befere admission. he aad had a myocardial 
infarction. The ECG showed various 
arrhythmia. including right bundle-branch 
block, premature veatricular contraction, 
and paroxysmal atral tachycardia with 
a»errancy. Five months earlier he had had 
a sudden onset of left hemiparesis with 
almost cemplete recevery in one or two 
days. On this admissien he was found lying 
in a pool cf vomitus and had left focal 
motor ard generali@c convulsions. The 
seizures recurred wh2n he was admitted. 
He was treated with 5henytoin, diazepam, 
aminophy lime, predn scne, and ampicillin. 
A CT sezn showed ciffuse cerebral atro- 
pay and the CSF stady was normal. An 
EEG obtzined om the s2cond hospital day 
revealed right hemisbere PLEDs maxi- 
mal in the frentocemporal area. He 
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remained comatose for three days before 
recovery wifnout neurological residuals. 
Two weeks leter he had acute respiratory 
failure follozing an upper respiratory 
tract infectioa. Arterial blood gas analysis 
showed a Po, of 54 mm Hg and a Pto, of 62 
mm Hg. After admission a jerking of the 
left leg devel«ped, followed by generalized 
seizure statu . Following intravenous ad- 
ministration 5f diazepam, only left facial 
twitching remained, which was followed by 
drooping of tne left face for 1% days. An 
EEG obtainel three days later showed 
generalized theta slowing and a delta slow 
wave focus m the right frontotemporal 
area. 


COMMENT 


Our six patients had PLEDs in the 
absence of gross. acute hemispheric 
destructive lesions frequently re- 
ported in previous studies.' ^? Patient 
1 had a his ory of head trauma and 
two episodes of generalized convul- 
sions with rizht focal onset. A CT scan 
failed to dsmonstrate an acute or 
chronic foca lesion, but enhancement 
in the left temporal area was seen 
during Todc’s paralysis. It has been 
shown that m patients with posttrau- 
matic focal krain lesions, an uptake in 
the radioisotope brain scan could occur 
during Todds paralysis following pro- 
longed foca motor seizures with 
PLEDs.* It s thus possible that the 
left hemispEeric lesion in patient 1 
was related -o previous head trauma. 
Autopsy in the case of patient 2 
revealed an old cortical infarct with 
cavitation ir the left frontal cortex 
correspondirz to the area where the 
PLEDs wer» most prominent. The 
fresh massi-e brainstem infarction 
was the caue of her death. Patient 3 
had a small hemorrhagic infarct in the 
left occipita cortex that was most 
likely relatec to embolism associated 
with subacute bacterial endocarditis. 
Patient 4 hac an area of lucency in the 
right temporal lobe in the CT scan, 
and the ictal and nonictal EEGs 
showed maximal abnormalities in the 
right temporal area, suggesting that 
the right heraisphere lesion was caus- 
ally related =o previous right middle 
ear infection. Patient 5 had had a skull 
fracture witk transient left hemipare- 
sis. Autopsy mevealed an old scar in the 
right posterwr frontal cortex, sug- 
gesting that -he cortical scar was most 
likely the sequela of previous head 
injury. Patieat 6 had a minor stroke 
with complete recovery five months 
before the oecurrence of PLEDs. It 
was presumed to be an embolic stroke 
of cardiac o-igin, as he had had a 
myocardial nfarction with subse- 
quent arrhytamia seven months ear- 
lier. Thus all six patients had autopsy- 


proven or presumed preexisting focal 
lesions in appropriate hemispheres. 

Systemic electrolyte and metabolic 
abnormalities were present in all of 
the patients prior to cr during the 
PLEDs. Except for patient 4, the 
metabolic derangements were multi- 
ple, and the respective role played by 
each metabolic abnormality was not 
clear. Clinical history suggested that 
alcohol withdrawal and/or anoxic 
ischemia episodes were crucial for the 
PLEDs to occur. Although the contri- 
bution of electrolyte and acid-base 
abnormalities to the PLEDs was 
undoubtedly important, such abnor- 
malities did not occur as the sole meta- 
bolie disorders in any of the patients, 
suggesting that their role in the gene- 
sis of the PLEDs was probably not 
primary. 

Review of previous reports on 
PLEDs revealed five cases in which 
certain toxic metabolic disorders were 
important for the development of 
PLEDs in patients with preexisting 
focal cerebral lesions. Yarnell and 
Chu* showed that focal motor seizures 
associated with PLEDs occurred in 
previously neurologically intact pa- 
tients during aminophy line therapy 
for acute respiratory failure. One 
patient had an old scar in the temporal 
lobe, and another patient had radio- 
logical evidence of an infarct in the 
parietal area. Two patients whose 
EEGs were not obtained had, respec- 
tively, an old and a subacute small 
cortical infarct. Dauben and Adams’ 
observed that in two patients with a 
history of cerebral infarct, PLEDs 
developed during alcohol withdrawal 
and during infection and respiratory 
and cardiac failure, respectively. 
Singh et al' reported that PLEDs 
developed in a patient with acute 
right hemiparesis and aphasia 18 days 
after the stroke when nonketotic 
hyperglycemia occurred. The clinical 
seizures subsided when hyperglyce- 
mia was corrected. Juul-Jensen and 
Denny-Brown' observed a patient who 
had epilepsia partialis continua dur- 
ing a hypotensive episode. An EEG 
was not obtained, but the autopsy 
study revealed an old infarct of lim- 
ited extent in the contralateral hemi- 
sphere. It thus appears that alcohol 
withdrawal, anoxic ischemia episodes, 
aminophylline intoxication, nonketot- 
ic hyperglycemia, or septicemia may 
trigger PLEDs in patients with preex- 
isting focal hemispheric ‘esions. It is 
assumed that in these toxic metabolic 
disorders, preexisting cerebral lesions 
can become epileptogenic foci with 
subsequent spread to the entire hemi- 
sphere and even to the contralateral 
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side. It is also possible that toxic meta- 
bolie disturbances are important for 
the continuing course of PLEDs and 
clinical seizures. 
Electroencephalographie manifes- 
tations associated with alcohol with- 
drawal, including convulsive seizures, 
have been studied by several investi- 
gators,” but none of them reported 
the occurrence of PLEDs during the 
abstinence period. Chatrian et al' 
thought that alcohol withdrawal 
might play an important role in the 
development of PLEDs in 12 alcoholic 
patients, but the neurological and 
pathological findings, as well as the 
time relationship between alcohol 
withdrawal and PLEDs, were not 
clear. Victor and Brausch? have 
stressed the distinction between “rum 
fits" and the idiopathic or posttrau- 
matic epilepsy precipitated by alcohol 
withdrawal. Among a group of 241 
alcoholic patients who were seen with 
convulsive seizures during alcohol 
withdrawal, 21 patients who had his- 
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tories of significant cerebral trauma 
were distinguished by a high inci- 
dence of focal seizures and EEG 
abnormalities." Four of the eight 
cases of status epilepticus were focal 
in nature. However, the details of the 
focal EEG abnormalities in those 
patients were not mentioned, al- 
though it is possible that PLEDs 
might be present in some cases, as 
inferred from this study. 

Focal seizures and PLEDs asso- 
ciated with acute stroke are well docu- 
mented.' '?'* Meyer et al? have shown 
that in ischemic anoxia the EEG 
changes depend largely on the effec- 
tiveness of the collateral circulation, 
which in turn is dependent on the 
maintenance of a sufficient systemic 
blood pressure.'^ Acute systemic hypo- 
tension in patients with intracranial 
or extracranial vascular diseases can 
produce PLEDs in the watershed 
areas" without necessarily causing 
massive infarctions." However, the 
oecurrence of PLEDs with preexisting 
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cerebral infarets or other cerebral 
lesions in association with acute 
ischemic episodes has not been 
stressed. It is interesting to note that 
the incidence of old cerebral infarcts 
in patients with PLEDs was as high as 
50% in two studies.*:'® 

Although current opinion favors the 
view that PLEDs result from struc- 
tural or functional isolation of the 
cerebral cortex from the subcortical 
struetures,'^ it is difficult to explain 


the occurrence of PLEDs in hemi- 


spheres with preexisting small corti- 
eal lesions. Furthermore, illustrated 
EEG tracings obtained from partially 
or completely isolated cerebral cortex 
in animals and humans bear only par- 
tial resemblence to the PLEDs ob- 
served clinically.*’** Further study is 
needed to elucidate the mechanisms 
that produce stereotyped periodic dis- 
charges under a wide variety of struc- 
tural and metabolic disorders. 
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Proxima! Muscle Weakness in Uremia 
Case Reports and Review of the Literature 


Reynaldc P. Lazaro. MD, Howard S. Kirshner, MD 


* Weakness of the proximal muscle 
groups developed in six uremic patients, 
five men and cne woman, while receiving 
hemodialysis. All showed roentgeno- 
graphic evidence of renal osteodystrophy. 
Parial tc complete -ecovery of strength 
follewed subtotal parathyroidectomy in 
four patients. All patients had normal lev- 
els of creatine phosphokinase. Electro- 
diagnostic testing showed features of 
both "myopathic" and denervating proc- 
esses on coaxial needle exploration and 
normal tc slowed nerve conduction. Mus- 
cle biopsy specimens in four patients 
showed type 2 fiber atrophy with no evi- 
dence of necrosis, phagocytosis, regener- 
ation, or vasculitis. "he pathogenesis of 
proximal muscle weakness in uremia is 
uncertaimbubmay be related to secondary 
hyperparathyrcidism or osteodystrophy. 

(Arch Neuroi 37:585-558, 1980) 





Wy canes im uremia is usually at- 

tributed to the effects of anemia, 
fluid and electrolyte disturbances, 
heart failure, antihypertensive medi- 
cations, and peripheral neuropathy. 
Because of generalized weakness, 
proximal muscle weakness is easily 
overlooked. Several studies'* have 
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recognized and described proximal 
weakness im uremia.' Tyler^ stated, 
“It is not uncommon to see a mild 
muscular weakness of proximal mus- 


cles and necx flexors in the chronic. 


uremic patient, compatible with a 
mild polymyopathy.” Our encounter 
with case 1 prompted us to review five 
additional usemic patients receiving 
dialysis in whom proximal muscle 
weakness de-eloped. 


REFORT OF CASES 


Case 1.—This 52-year-old woman became 
hypertensive a: age 31 years and azotemia, 
anemia, and recurrent leg swelling devel- 
oped 15 years l.ter. A small left kidney and 
totally obstructed left renal artery were 
seen by renal .rteriography. Maintenance 
hemodialysis was required because of pro- 
gressive deter oration in renal function. 
One year afte- the start of hemodialysis, 
she complainee of generalized bone pains 
and difficulty walking. Examination 
showed mild weakness involving the iliop- 
soas, quadriceps femoris, deltoid, and tra- 
pezius muscles bilaterally. The distal 
strength was preserved. The muscle 
stretch reflexe were normoreactive, with 
brisk knee jerks. Slight diminution of 
vibration sense was noted in the lower 
extremities. 

Blood chemistry values were as follows: 
BUN, 54.0 mg JL (normal, 5.0 to 25.0 mg/ 
dL); ereatinine- 10.1 mg/dL (normal, 0.7 to 
1.5 mg/dL); cascium, 12.6 mg/dL (normal, 
8.5 to 10.5 mg/1L); phosphorus, 4.1 mg/dL 
(normal, 2.5 tc 4.5 mg/dL); and alkaline 
phosphatase, 152 IU/L (normal, 40 to 110 
IU/L). Creatine phosphokinase (CPK) and 
SGOT levels were normal. The parathyroid 
hormone level was 46 uLEq/mL (normal, 


<10 uLEq/mL). Diffuse osteopenia and 
pathologic rib fracture were seen in roent- 
genograms. Coaxial needle study showed 
fibrillation potentials, »izarre high-fre- 
quency discharges, and a reduced number 
of motor units activated curing contraction 
in the muscles of the lower extremities. 
Long-duration, polyphasic motor units 
were recorded in both distal and proximal 
muscles. The peroneal nerve conduction 
velocity was 32.3 m/s (normal, 742.0 m/s). 
The motor and sensory eonduction veloci- 
ties of the median nerve were normal. The 
sural nerve conduction was also normal. 
Prompt resolution of he- bone pains and 
brief improvement in ambulation followed 
subtotal parathyroidectomy. 

The techniques of mascle biopsy and 
enzyme histochemistries were performed 
using the method descri»ed by Dubowitz 
and Brooke.’ The sections were stained for 
myosin adenosine triphosphatase 
(ATPase), diphosphopyrdine nucleotide- 
reduced diaphorase (DFNH diaphorase), 
succinic dehydrogenase, oil red-O, PAS, 
and phosphorylase activities. The tri- 
chrome and  hematoxylin-eosin stains 
showed several angulated atrophic fibers 
(Fig 1) that did not appear to be dark in 
oxidative enzyme stains Some of these 
fibers were clustered. There was no evi- 
dence of necrosis, phagocytosis, or regener- 
ation. Ninety percent of the atrophic fibers 
were type 2 on myosin ATPase reactions 
(Fig 2). Few moth-eaten fibers were seen 
in oxidative enzyme stains. Less than 3% of 
the fibers showed central nuclei. The blood 
vessels were normal. Weakness persisted, 
and at the time of her Est examination, 
four months after biopsy, atrophy of the 
quadriceps femoris was noted. 

Case 2.—This 20-year-ald man was seen 
at 4 months of age because cf generalized 
myoclonie seizures and vomiting. He was 
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found to be azotemic on the basis of con- 
genital interstitial nephritis and bilateral 
renal hypoplasia. In subsequent years, he 
was treated repeatedly for recurrent sei- 
zures, urinary tract infections, and ob- 
structive uropathy. Renal bone survey at 
age 15 years showed subperiosteal resorp- 
tion with lucencies of the middle phalanges 
of the hands. Abnormal blood chemistry 
values included the following: calcium, 7.5 
mg/dL; phosphorus, 8.3 mg/dL; alkaline 
phosphatase, 275 IU/L; parathyroid hor- 
mone, 56 yLEq/mL. 

Approximately a year after the start of 
hemodialysis, he began complaining of dif- 
ficulty in rising from a chair and climbing 
stairs, low back pain, and early morning 
joint stiffness. Examination showed gen- 
eralized but asymmetrical proximal muscle 


weakness and mild wasting, greater in the, 


legs than the arms. Muscle stretch reflexes 
were briskly reactive, and the sensory 
examination was normal. Serum CPK lev- 
els and initial electrodiagnostie testing 
were normal. Gradual improvement in 
strength followed renal transplant at age 
19 years, since which time his BUN and 
creatinine levels have been normal. A 
repeated coaxial needle exploration showed 
full activation of motor units on slight 
contraction, and short-duration, small am- 
plitude polyphasic units were recorded 
from the gluteal muscles. The peroneal, 
posterior tibial, median, and sural nerve 
conduction velocities were normal. Muscle 
biopsy was declined. 

Case 3.—Progressive uremia, secondary 
to analgesic-induced interstitial nephritis 
and obstructive uropathy developed in this 
69-year-old man. One anc a half years after 
beginning hemodialysis, he began to com- 
plain of low back pain and difficulty rising 
from a chair. Examination showed weak- 


Fig 1.—Case 1. Transverse section of quadriceps femoris muscle 
showing clusters of angulated and atrophic fibers (trichrome, 
original magnification x 80). 
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ness of the proximal muscle groups, 
greater in the hip girdle than the shoulder 
girdles, and mild weakness of the neck 
flexors. The strength in the distal muscles 
was preserved. Results of sensory exami- 
nation were normal The muscle stretch 
reflexes were normoreactive except for 
hypoactive ankle jerks. Abnormal blood 
chemistry values included the following: 
BUN, 63.0 mg/dL; creatinine, 10.2 mg/dL; 
and alkaline phosphatase, 149 IU/L. Serum 
caleium, phosphorus, CPK, and SGOT lev- 
els were normal. Renal bone survey showed 
evidence of demineralization in the lumbo- 
sacral spine and erosions and sclerosis of 
the sacroiliac joints. 

Coaxial needle study showed a mixture 
of short- and long-duration polyphasic 
motor units, with amplitudes ranging from 
0.5 to 1.5 mV (normal, 1.0 to 5.0 mV), 
recorded mainly in the proximal muscles of 
the upper and lower extremities. The 
peroneal nerve conduction velocity was 38.9 
m/s. The median nerves showed slight 
prolongation of distal motor latencies, 4.8 
ms on the right and 4.6 ms on the left 
(normal, <4.5 ms). The sensory conduction 
velocities of the median and sural nerves 
were normal. A muscle biopsy was not 
performed. The weaxness remained un- 
changed despite vitamin D treatment. 

Case 4.—This 51-year-old man was in 
good health until gouty arthritis developed. 
Transient diabetes developed during a 
short course of predn:sone treatment. Re- 
nal insufficiency of uncertain cause devel- 
oped after an acute anterior myocardial 
infarction. His renal disease progressed to 
end-stage renal failure requiring regular 
hemodialysis. Results from a nerve conduc- 
tion study performed in another hospital 
were reported to be normal. Two renal 
allograft transplantations were performed 


nification x 80). 


but were unsuccessful. Four years after the 
start of hemodialysis, generalized muscle 
weakness, poor appetite, morning joint 
stiffness, and waddling gait gradually 
developed. His neck flexors and the proxi- 
mal muscle groups in the upper and lower 
extremities were moderately weak. Results 
of the sensory examination were normal. 
The muscle stretch reflexes were hypoac- 
tive in the lower extremities. Abnormal 
blood chemistry values were as follows: 
BUN, 58.0 mg/dL; creatinine, 12.4 mg/dL; 
calcium, 12.3 mg/dL; phosphorus, 6.5 mg/ 
dL; and alkaline phosphatase, 128 IU/L. 
Serum CPK and SGOT levels were normal. 
A bone survey showed absorption of the 
ungual tuft, erosion of distal clavicle and 
symphysis pubis, and milc generalized 
decreased bone density. 

Small, round, and mildly angulated 
fibers were seen in reutine stains of a 
quadriceps femoris muscle biopsy speci- 
men. There was no degeneration, phazocy- 
tosis, or regeneration. The type 2 fibers 
comprised 85% of the small fibers, as seen 
on ATPase reactions. No type grouping 
was seen. The other histochemical stains 
were negative. The blood vessels were 
normal. 

A complete recovery of strength oc- 
curred within three days after subtotal 
parathyroidectomy. He died a year later, 
after receiving a cadaver renal allograft. 

Case 5.—Significant renal insufficiency 
developed in this 53-year-old man at age 41 
years. Renal biopsy specimens showed 
changes consistent with proliferative glo- 
merulonephritis. The cisease did not re- 
spond to a course of prednisone and aza- 
thioprine therapy. Renal insufficiency pro- 
gressed during six years to the point of 
requiring thrice weekly maintenance he- 
modialysis. Two renal transplants were 


Fig 2.—Case 1. Type 2 fibers (dark in photocraph) are atrophic 
and angulated; adenosine triphosphatase, pH 9.4 (original mag- 
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attempted, each folowed by rejection. 
Approximately taree years after the start 
of hemodialysis, ne had noticeable difficul- 
ty ci mbing stairs and required crutches to 
walk Examination showed mild weakness 
of the shoulder muscles and more severe, 
tnouzh imitially asymmetric, weakness of 
tne pelvic muscles. The muscle stretch 
reflexes were narmoreactive, and results 
from the semsery examination were nor- 
ma. Abmormal bloed chemistry values 
inci ded the fdllewing: BUN, 52.0 mg/dL; 
creacinine, 81 mg/dL; calcium, 12.5 mg/ 
GL; phosphorus, 5.5 mg/dL; and alkaline 
phosphatase, E IU/L. Serum CPK and 
SGOT levels were normal. Bone survey 
showed changes consistent with osteodys- 
tropiy, m addition to multiple rib frac- 
tures. The peroneal and posterior tibial 
nerve comductier velecities were 30 and 31 
m/s,respectively. Coaxial needle study was 
not performed. 

A biopsy specimen taken from the quad- 
neers femoris muscle showed mild varia- 
tion in fiber size, with a few scattered, 
mild y argulated anc small rounded fibers 
in routine staims. There was no evidence of 
necrosis, phagoeytosis, or regeneration. 
Nueki were centrally located in less than 
3% af the fibers. Approximately 80% of the 
small fibers werestype 2 on myosin ATPase 
reactions The other histochemical stains 
were negative. The blood vessels were 
rormal. incomplete but definite improve- 
men- in strength folowed subtotal para- 
tnyroidectomy. No exacerbation of his 
weakness has been noted to date. 

Cese é6— This 49-year-old man had a 20- 
vear history of chronic renal failure sec- 
ondary t» chranit gbmerulonephritis and 
obs--ueti-e urepathy. A short course of 
sitersids and azathioprine for suspected 
vascilitis was without benefit. Mainte- 
rarce hemodialysis was started at age 42 
years. Three years later, transient altered 
men-atien, auditory aallucinations, hyper- 
refiexia, and bilateral Babinski’s signs 
developer. Mascle testing showed proximal 
musele weakness. greater in the legs than 
in the arms. Gail was very unsteady, and 
ke -»uld not perform a single deep knee 
benc. Hypesthesi was present in the feet. 
Elo»sd chemistry values were as follows: 
BUN, 70 mg*dL. creatinine, 14.8 mg/dL; 
caleiim, 10.0 mg*dL: phosphorus, 7.7 mg/ 
dL; and alkaline pkosphatase, 85 IU/L. 
seram CPK ard 3GCT levels were normal. 
Bone survey amd 5one marrow biopsy spec- 
imers showed evidence of osteomalacia 
anc ostei:is fibrosa. Complete resolution of 
weakness followed st btotal parathyroidec- 
tener. Three years hter, proximal weak- 
ress recurred. Paratayroid hormone level 
was 14 uL Eq/ mL. 

(Ccaxia. needle exploration showed an 
abur danse of shert-curation, small ampli- 
tude pelyphasic motor units recorded from 
tne proxima! muscles, especially the del- 
toid. The number of motor units recruited 
unng eentraetion was decreased in the 
&is-zl muscles. The motor conduction veloc- 
ity ef the pesierior tibial nerve was 35.1 
m/s (normal, >42.0 m/s) and the distal 
latency was 9.0 ms (rormal, <6.6 ms). The 
distal sensory latency measured to the 
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peak of the sural nerve action potential 
was high norraal. | 

A muscle opsy specimen taken from 
the quadriceps femoris showed isolated 
muscle fiber splitting. One fiber was noted 
to have dense subsarcolemmal staining in 
trichrome stein. Most fibers were of 
normal size. Isolated angulated type 2 
fibers were seen. Oxidative enzyme stains 
showed few moth-eaten fibers. Less than 
10% of the fibers contained central nuclei. 
There was nc phagocytosis or regenera- 
tion. The blood vessels were normal. 


COMMENT 


Most repo-ts concerning the neuro- 
muscular cemplications of uremia 
have emphasized the occurrence of a 
distal, symmetric sensorimotor poly- 
neuropathy. The six patients de- 
scribed in thts report had a syndrome 
of prominent proximal muscle weak- 
ness, quite distinct from the usual 
picture of ur»mic polyneuropathy. We 
suspect that proximal muscle weak- 
ness, when ooked for with detailed 
muscle testiag, is a common neuro- 
muscular complication of uremia. In 
some cases, proximal muscle weakness 
is a major soarce of disability and may 
be out of prcportion to distal involve- 
ment even i3 early stages. The onset 
is insidious. The pelvic muscles are 
affected mor» than the shoulder mus- 
cles, often symmetrically at first.'? 
Wasting of the quadriceps femoris 
may be a preminent feature, but fas- 
ciculations ere absent. Sensation is 
preserved, bat the patient may com- 
plain of muscle aches or bone pains. 
The muscle stretch reflexes are vari- 
able but may be brisk in spite of 
coexisting aremic polyneuropathy. 
The degree cf weakness does not seem 
to correlate with the degree of azo- 
temia.’ 

Review of the literature discloses 
that proximel weakness in uremia has 
been observed in undialyzed and dia- 
lyzed states’ iatrogenic phosphate 
depletion du» to aluminum hydroxide 
therapy,*? ischemic myopathy with 
arterial calefication and hyperpara- 
thyroidism,'*" and ischemic myopa- 
thy with vascular deposits in heredi- 
tary nephrifis.? Features of inflam- 
matory myepathy are usually not 
present exceot when collagen diseases 
are present.* 

À common factor in uremic patients 
with proximal weakness is renal 
osteodystrophy, a collective term con- 
sisting of »steomalacia or rickets, 
osteitis fibrosa, osteosclerosis, and 
osteoporosis frequently occurring in 
combination *'*"* Among these, osteo- 
malacia is tae condition most closely 
associated w th proximal weakness, as 


proximal weakness can occur in 
patients with osteomalacia of nonre- 
nal origin." All six patients in the 
present report had osteodystrophy 
attributed to a combination of renal 
failure and secondary hyperparathy- 
roidism. Hypophosphazemia that 
could have produced or contributed to 
the weakness did not cevelop in any of 
the patients. 

A search for other causes of myopa- 
thy or polyneuropathy was unreveal- 
ing in our patients. None had collagen 
vascular diseases or thyroid dysfunc- 
tion. None were diabetic except 
patient 4 who had only transient dia- 
betes during a short course of predni- 
sone treatment many years prior to 
the onset of weakness. None had a 
history of heavy alcohol consumption 
or of a malignant neo»lasm. Patient 2 
was weak before steroid treatment. 

Four patients (cases 1, 4, 5, and 6) 
underwent subtotal parathyroidecto- 
my and experienced some improve- 
ment in strength. Complete recovery 
was observed in patients 4 and 6, but 
the latter had a recurrence of weak- 
ness three years after operation. 
Patients 1 and 5 had partial improve- 
ment in proximal strength. Hyperpar- 
athyroidism, thus, seems likely to be 
an important cause 0? neuromuscular 
dysfunction, an observation that has 
been described even in nonuremic 
patients.'^* 

Electrodiagnostie testing in uremia 
has yielded findings consistent with 
denervation secondary to peripheral 
neuropathy.'* The distal muscles seem 
to bear the brunt of peripheral nerve 
dysfunction. The appearance of brief, 
short-amplitude, polyphasic motor 
units, like those seen in patients 2, 3, 
and 6, has usually »een associated 
with primary muscle diseases. More 
recently, syndromes of proximal mus- 
cle weakness associated with primary 
hyperparathyroidism^ and with re- 
mote effects of maligrant neoplasms” 
have been reported to show "myopath- 
ic" features on electrica! testing, yet 
type 2 fiber atrophy rather than typi- 
cal myopathic features on muscle 
biopsy specimens. Structural loss of a 
fraction of the motor unit resulting 
from involvement of the distal axons 


has been proposed to explain this elec- 


tromyographic feature." Brief, short- 
amplitude, polyphasic potentials in 
proximal muscles thus co not neces- 
sarily implicate a myopathic process. 
The long duration polyphasic motor 
units recorded in the muscles of 
patients 1 and 3 are consistent with a 
chronic denervating process. Similar 
findings have been reported in pri- 
mary hyperparathyroidism."* 
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Muscle biopsy findings in uremia 
vary considerably. Standard patholog- 
ic stains have shown only minor 
changes.* Some uremic patients have 
shown the picture of ischemic myopa- 
thy, though secondary to arterial 
deposits of calcium and other materi- 
als.” A more recent study using his- 
tochemical staining techniques has 
reported selective atrophy of type 2 
fibers, variation of fiber size, and 
central nucleation.' Type 2 fiber atro- 
phy, prominent in three of our biopsy 
specimens, has been reported in a 
variety of circumstances,’ including 
diffusely denervating diseases' and 
experimental denervation.” Cluster- 
ing of angulated type 2 fibers as seen 
in patient 1 is more than just a simple 
type 2 atrophy, and may suggest an 
underlying neurogenic process. An 
additional uremic patient who was 
studied in our laboratory but not 
included in the case histories because 
of coexisting diabetes and alcohol 
abuse had a similar clinical picture of 
proximal weakness and wasting with- 
out fasciculations. Muscle biopsy spec- 
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imens showed selective type 2 fiber 
atrophy in some sections and grouped 
atrophy in others. At necropsy, degen- 
eration of anterior horn cells with 
sparing of the lateral columns was 
seen. Although no definite conclusion 
can be drawn, the presence of anterior 
horn cell degeneration in a uremic 
patient with proximal weakness and 
type 2 fiber atrophy is intriguing. 
Overall, the histological features in 
our cases are diagnostie neither of 


myopathy nor of neuropathy, as tradi- 


tionally defined. Definite myopathic 
features of necrosis, phagocytosis, 
regeneration, and endomysial fibrosis 
were lacking, while the neuropathic 
findings of atrophy involving both 
fiber types and darkly staining angu- 
lated fibers were also lacking. None of 
our patients had elevated CPK or 
transaminase levels. The pathogenesis 
of proximal muscle weakness in ure- 
mia is uncertain, but the combination 
of myopathie and neuropathic find- 
ings on electrica] studies and type 2 
fiber atrophy on muscle biopsy speci- 
mens are closely analogous to findings 
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reported in primary hyperparathy- 
roidism.'* An analogy to the proximal 
muscle weakness found in diabetics 
might also be pointed out.” Treat- 
ment of secondary hyperparathyroid- 
ism, therefore, may be of vital impor- 
tance in this syndrome, and further 
studies of its effect on weakness in 
uremic patients are elear.y needed. 
Since the completion of this study, 
we have encountered two additional 
uremic patients with proximal weak- 
ness and similar eleetrical and histo- 
logical findings. In one patient, proxi- 
mal weakness developed prior to the 
initiation of hemodialysis, a feature 
not present in our other six cases. 


Paul Teschan, MD, and William Stone, MD, 
made their patients available for study; Katrina 
MeLendon provided technical help; Elizabeth 
Jaeckle and Nelda Tilley provided secretarial 
help; and Gerald Fenichel, MD, end Russell Rol- 
linson, MD, offered helpful critic sm. 
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Lithium Carbonate Therapy for Cluster Headache 


Changes in Number of Platelets, and Serotonin and Histamine Levels 


Jose L. Medina, MD;.ewed Fareed, PhD; Seymour Diamond, MD 


* Three groups of oetients were stud- 
ied: Group A consisted of 12 patients with 
cluster headache thet was treated with 
lithium carbonate. Group B consisted of 
six patients with cluster headache that 
was managed with other drugs. Group C 
consisted of five patients with muscle 
contraction headache who received 
lithium. Serum lithium levels, platelet 
count, piatelet serotcrin levels, and plate- 
let-rich plasma histamine levels were 
determined before and during therapy. 
The frequency cf the headache and levels 
of serotonim and histamine tended to fol- 
low a parallel course in groups A and B: 
as the headache frequency dropped, sero- 
tonin and histamine levels fell. The stable 
perioc was characterized by little change 
in serotonin anc histam ne levels. Recur- 
rences of headaches were accompanied 
by a return of serotomn and histamine to 
pretreatment levels. Tae course of cluster 
headache is related t5 changes in sero- 
tonin and histamine levels. Lithium, by 
modifying the neadacae course, changes 
serotonin and histamine levels. 

(Arch Neurc! 37:55€-563, 1980) 
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hen we first used lithium carbon- 

ate to treat cluster headaches, we 
were impressed by its effectiveness. 
Patients witk three to 20 years of 
almost daily cluster headaches had 
relief from their ailments within a 
few days. Tais fact triggered our 
curiosity about the mechanisms of the 
action of lithiam. 

Many effects of lithium have been 
recorded. Ameng them, our attention 
was drawn tc its effect on platelets, 
which seems fo play a significant role 
in vascular headache. 

In a study! of psychiatric patients 
given lithium, the elevation of the 
number of thrombocytes was statisti- 
cally significant as compared with 
that of control subjects. The eleva- 
tion occurred within one week and it 
was usually of moderate degree, with 
a maximum average increase of 31%. 
However, it reached 97% in one of the 
patients. Tisman et al? found that 
lithium causes proliferation of human 
granulocyte eolonies in vitro, and 
increased vitamin B,, binding capaci- 
ty in vivo. However, lithium by itself 
does not stimulate colony formation, 
but needs a cclony-stimulating factor 
added to the calture to enhance hema- 
topoiesis.* This enhancement may 


explain the eukocytosis found by 
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Shopsin et alt in patients given 
lithium. Lithium not cnly influences 
the number of plateets, but also 
changes their activity. In fact, lithium 
is being used to norma. ize the aggre- 
gation and other platelet functions in 
various thrombopathies?^ Lithium is 
an inhibitor of adenyieyclase*' and, 
therefore, may decrease the levels of 
cyclic adenosine monophosphate 
(AMP). Since cyclic AMP inhibits ade- 
nosine diphosphate tADP)-induced 
platelet aggregation and platelet re- 
lease reaction, the ne- result is an 
increase in platelet aggregation and a 
slowing of velocity of disaggregation. 
In addition, lithium may also in- 
fluence aggregation by inereasing the 
number of ADP binding sites in plate- 
lets. In theory, this effect would be 
detrimental in the treatment of head- 
ache, since increased aggregation 
seems to play a major role in 
migraine.* 

Lithium decreases the uptake of 
serotonin by the platelet,*'° but this 
action is probably of little or no clini- 
cal significance because it occurs. at 
levels never obtained ir patients. For 
instance, a concentration o? 10 mEq of 
lithium per liter reducec the uptake of 
serotonin by 5%. 

When we first used lithium to treat 
patients with cluster headaches suc- 
cessfully, we found severe changes in 
the number of their blood platelets 
and in platelet serotorin levels. We 
thought that these changes could be 
the mechanism by which lithium con- 
trolled the headache, or perhaps that 
these changes were a consequence of 
the headache control rather than a 
direct effect of lithium on platelets. 
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— Patients Who Reach Complete Control 





--- Patients Who Reach Only Partial Control 
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Fig 1.—Group A. Mean percent differences of platelet serotonin 
levels (top), platelet-rich plasma histamine levels (bottom left), 
and platelet count (bottom right), at times of partial control (P), 
complete control (C), stability (S), and recurrence of headache 
(R) as compared with initial levels. 





— Patients Who Reach Complete Control 
—- Patients Who Reach Only Partial Control 


P C 


. To answer these questions, we devised 
the following study. 


SUBJECTS AND METHODS 


We obtained informed consent from all 
subjects after the nature of the procedure 
was fully explained. Three groups of 
patients were studied, as follows. Group A 
consisted of 12 patients with cluster head- 
aches who received 900 mg of lithium car- 
bonate daily for 21 to 180 days (mean, 
11.2 days). Their ages ranged from 23 to 56 
years (mean, 38.3 years). Group B consisted 
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S R 


of six patients with cluster headaches that 
were managed with other drugs: three 
received methysergide maleate; one, ergo- 
tamine tartrate; one, propranolol hydro- 
chloride; and one, indomethacin. They took 
these medications for 21 to 80 days (mean, 
46.8 days). Their ages ranged from 35 to 61 
years (mean, 47.6 years). Group C consisted 
of five patients with muscle contraction 
headaches who received 900 mg of lithium 
carbonate for 21 to 80 days (mean, 23.8 
days) Their ages ranged from 22 to 46 
years (mean, 33 years). In the three groups 
of patients, blood platelet count, platelet 


—— Patients Who Reach Complete Control 
- — - Patients Who Reach Only Partial Control 


C S R 


serotonin levels, and platelet-rich plasma 
(PRP) histamine levels were determined 
between 10 AM and noon. Serotonin and 
histamine levels were measured in platelet- 
rich plasma by  spectrophotofluorome- 
try.''* The tests were performed before 
therapy, weekly for the first four weeks, 
and then monthly until the completion of 
the study. The average values obtained at 
the time of partial control (50% or more 
reduction in the frequency of the head- 
aches), complete control, stable period, and 
recurrence of a new active period of head- 
aches were compared with those values 
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-26 NS Fig 2.—Group B. Mean percent differences of platelet serotonin 
_3¢ levels (top), platelet-rich plasma histamine levels ‘bottom left), 
See and platelet count (bottom right), at times of partial control (P), 

i complete control (C), stability (S), and recurrerce of headache 
-4C (R) as compared with initial levels. 
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Table 1.—Range and Mean Values of Change of Platelets and Amines 


% of Difference (Mean)* 

















Pretreatment 
Levels (Mean) P C S R 
Group A. 
Pratelet serotonin 81-258 ng/10* (128) —8 to —33 (t—19) —1.8 to —67 (—38) +1 to —67 (—29.3) +15, +22 
PRP} histamine 6.0—20.1 ng/mL (15.6) +3 to —38 —19) +46 to —45 (—13.7) + 20.5 to —53 (—13.8) 0, —3 
Bood platelet 200-4501 (348) +3 to —12 (+ 14) +100 to —1.8 (+ 28) + 88 to —7 (+ 25.1) 0, —10 
Graup B 
P.atelet serotonin 74-190 ng/10* (91) —33 +7 to —48 (—25) +9 to —9 (—18.5) 
PAP histamine 66.0-32.4 ng/mL (19.1) bose —9.5 to —48 (—24) —6.5 to —48 (—28.9) 
Bood piatciet 250-4001 (337) +14 +14 to —15.5 (+5) +31 to —3.5 (+ 7.7) 
Group C 
Patele* sero:onin 52-152 ng/10* (96.6) ts. I + 32 to —39 ( 4- 0.2) 
PRP histamine 6.3-26.4 ng/mL (17.8) dk M A +47 to —28 (+ 7.2) 
Biood platetet 300-4751 (386) +16 to —11 (+ 1.8) 





*P irdicates-the time of partial control; C, of complete control; S, of stability; and R, of recurrence. 
1PRF indicates c'atelet-rich plasma. 
tin thousancs per milliliter. 
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Fig 3.—Group C. Mean percent differences 


V V 


(V) of platelet count (left), platelet serotonin 


levels (center), and platelet-rich plasma histamine levels (right), as compared with initial 
levels. 





Follow-up, 


Patients Days % Serotonin 





Table 3.—Group A Blood Amines, Platelets, and Headache Changes*- 









Course 


*Measured in patients whose headaches were fully controlled and who stopped lithium carbonate 


therapy; estimated as percent difference from the time that therapy with lithium was discontinued. 


found before therapy. The percent differ- 
ence, positive or negative, was calculated 
as the values went up or down, respective- 
ly. In group A, all patients achieved partial 
control in three to 46 days (mean, 15.3 
days), and complete control in seven to 100 
days (mean, 22.7 days). In four patients 
with complete control, lithium administra- 
tion was discontinued and weekly blood 
tests were done for 21 to 62 days (mean, 
35.7 days). In one patient, the headaches 
returned five weeks later. Another patient, 
while receiving lithium, had a recurrence of 
an active period of cluster headaches about 
three months after complete control of the 
previous cluster period. In group B, the 
conditions of five patients were completely 
controlled, and that of the sixth patient did 
not respond to therapy. Those in group C 
did not show any changes in the severity or 
frequency of the headaches. 


RESULTS 


Figures 1 and 2 demonstrate the 
changes of each patient in groups A 
and B. Although there are exceptions, 
a consistent drop in platelet serotonin 
and PRP histamine levels in both 
groups and an increase in platelet 
count in group A were observed dur- 
ing improvement of the headache. 
Table 1 gives a summary of the 
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changes. It indicates the range and 
mean percent differences of platelet 
serotonin and PRP histamine levels, 
and blood platelet count at the time of 
partial control, complete control, sta- 
bility, and recurrence of the headache. 
Although there is a wide range of 
values in groups A and B, their mean 
values are consistent. In group A, the 
more completely the cluster headache 
was controlled, the greater the reduc- 
tion in platelet serotonin level and the 
higher the rise in the number of plate- 
lets. Serotonin level decreased 19% at 
the time of partial control and 38% 
during complete control. The platelet 
count rose 14% and 28% during partial 
and complete control, respectively. 
The PRP histamine level decreased 
during the period of headache control, 
more so during partial control (19%) 
than during complete control (13.7%). 
In group B, the headache control was 
accompanied by a reduction in sero- 
tonin and histamine levels of 25% and 
24%, respectively. 

During the stable period, the 
amines and platelets were at approxi- 
mately the same values as at the time 
of maximum control. In group A, two 





Table 2.—Group A Serum Lithium 
Carbonate Level and Control of 
Cluster Headache 


Range, 

mEq/L mEq/L 
0.25-0.85 0.54 
0.25-0.85 0.55 
0.12-1.03 0.59 


Lack of control 
Partial control 
Complete control 





patients had a recurrence of cluster 
headaches accompanied by elevation 
of platelet serotonin levels that 
reached higher levels than those 
obtained at the onset of the previous 
active period of cluster headache. His- 
tamine returned to pretreatment lev- 
els. 

In group C, the headaches remained 
the same and, as a whole, the mean 
levels of platelet serotonin and PRP 
histamine, and platelet count did not 
change. Figure 3 shows clearly the 
lack of consistent changes in platelet 
serotonin and PRP histamine levels, 
and platelet count in group C. 

Table 2 gives figures showing that 
the average lithium level in group A 
was in the same range during the 
periods of partial, complete, or absent 
control. Results given in Table 3 indi- 
cate the changes in amines and plate- 
lets in four patients of group A with 
fully controlled conditions who discon- 
tinued lithium therapy. In patients 2 
and 3, the headaches did not return 
and the values changed very little or 
not at all. However, patient 4 had a 


- severe decrease in histamine (69%) 


without any change in the course of 
his headaches. In patient 5, a recur- 
rence of the cluster headache was 
accompanied by elevated serotonin 
and histamine levels and decreased 
platelet count. | 


COMMENT 


As expected, the number of plate- 
lets increased in most of the patients 
receiving lithium. The average in- 
crease was 25.5%, but in one patient 
reached 100%. This elevation of the 
blood platelet count is similar to that 
reported by others. In our patients, 
the increase occurred during the first 
and second weeks of lithium therapy, 
and was unrelated to lithium levels. 
For example, one patient had a 
lithium level of 1.2 mEq/L and a blood 
platelet count of 480,000; mL; ten days 
later, his lithium level was 0.95 mEq/L 
and the platelet blood count was 
525,000/ mL. 

The graphs of group A suggest that 
the action of lithium on cluster head- 
ache seemed to be related to its effect 
on blood platelet count. As the head- 
ache improved the platelet count rose, 
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and as it reeurred the platelet count 
dropped. But. as shown in Fig 1 (bot- 
tom right), there were exceptions to 
this rule daring the improvement 
period, eae patient had a drop in the 
number cf platelets and, in two others, 
the count dic not c* ange. 

Ir group 3, the headache control 
was unrelatcel to “he changes in the 
number ef peatelet&. Four out of five 
patients whGe conditions were com- 
pletely eentrolled zad at the time of 
stability -he same -r a lesser number 
of platelets than st the onset of a 
cluster headache. This suggests that 
the changes n pla-elet count are not 
essential for the control of cluster 
heacache 

The qualitative changes in blood 
platelets seem to be more important 
for the -ont*ol of cluster headache 
thar are -he sumer al changes. Look- 
ing st the g-aphs ef Fig 1 (top and 
bottom left), a dire-t relationship can 
be seen t».ex st ameng the frequency 
of duster l=adacae, and levels of 
platelet ser»tonim and histamine. 
However iti. very unlikely that these 
charges sre = direet effect of lithium, 
but rather ar» probably a consequence 
of the cortro. of the headache through 
some other mechaaism. Several rea- 
sons can be pu: ferward to support 
this interpre-ation First, lithium did 
not reduce pl-telet serotonin and PRP 
histamine levels n three of five 
patients wih masele contraction 
heacaches (F g 3). second, on discon- 
tiru mg li hium adm nistration in four 
cont-ollec pa. ients ef group A, plate- 
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let serotonir and histamine levels 
Increased in only one patient whose 
headaches recurred. As compared with 
the level at the time of the discontin- 
uance of lithium, this patient had an 
elevation of platelet serotonin and 
PRP histamine levels of 82% and 22%, 
respectively. Third, the recurrence of 
cluster headaehe in a patient who was 
continuously taking lithium was ac- 
companied by an elevation of platelet 
serotonin and _ histamine levels. 
Fourth, when the headache was com- 
pletely controlled and the course 
became stable, platelet serotonin and 
PRP histamine levels changed very 
little, despite continuous therapy with 
lithium. Fifth, similar drops of plate- 
let serotonin and PRP histamine lev- 
els were observed in group B, com- 
prised of patients with cluster head- 
aches who did not receive lithium. It is 
unlikely that lithium and the other 
drugs would control cluster headaches 
by the same mechanism, that is, by 
reducing platelet serotonin and PRP 
histamine levels. It is more reasonable 
to think that the changes in amines 
are related te the headache control. 
Sixth, admin stration of lithium to 
rats for one to eight weeks did not 
change platelet serotonin levels.’ 
The levels cf platelet serotonin and 
PRP histamine tend to run a course 
parallel to the frequency of cluster 
headaches in both groups A and B 
(Fig 1 and 2, top and bottom left). In 
group A, platelet serotonin and PRP 
histamine levels dropped 19% during 
partial contrel of cluster headache; 


References 


du lithium dans Pagrégation plaquettaire, ab- 
stracted. Nouv Rev Fr Hematol Blood Cells 
12:704, 1972. 

6. Geerdink P, Levy-Toledano S, Wessels H, et 
al: Influence of lithium on aggregation, release 
reaction, and function of human platelets. Pathol 
Biol 20(suppl):15-27, 1972. 

7. Wessels JMC, Haanen C: Influence of 
lithium on functien, metabolism and membrane 
properties of blocd platelets, in Ulitin ON (ed): 
Platelets: Recent Advances in Basic. Research 
and Clinical Aspects. Amsterdam, Excerpta 
Medica, 1975. 

8. Deshmukh SV, Meyer JS: Cyclic changes in 
platelet dynamics and the pathogenesis and pro- 
phylaxis of migraine. Headache 17:101-108, 
1977. 
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platelet serotonin levels and a retu 
of histamine to the levels obtained 
the onset of the first studied series 
cluster headaches (Fig 1, top and b 
tom left). 

Consequently, we do not think tl 
lithium alleviates cluster headaches 
affecting platelet serotonin and his 
mine. We believe that the changes 
these amines are a consequence, ra: 
er than a cause, of the headache « 
trol. 
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Acute Disseminated Encephalomyelitis 
After Influenza Vaccination 


Hiroshi Saito, MD; Minoru Endo, MD; Sadao Takase, MD; Katsuya Itahara, MD 


* A 12-year-old, previously healthy boy 
was seen with typical signs of acute dis- 
seminated encephalomyelitis four days 
after influenza vaccination. Computerized 
tomography demonstrated an extensive 
subcortical low-density area in the left 
cerebral hemisphere. The CSF contained 
elevated levels of immunoglobulins, espe- 
cially IgG, and an abnormal x:\ chain 
ratio. Skin tests for hypersensitivity to egg 
protein were negative, but reaugmenta- 
tion of CSF protein and immunoglobulin 
levels was observed within ten days after 
skin tests. 

(Arch Neurol 37:564-566, 1980) 


Acute disseminated encephalomyeli- 
tis (ADEM) is an acute inflamma- 
tory demyelinating disease of the 
CNS of unknown etiology. It may 
occur after vaccinations and prophy- 
lactic inoculations as well as after 
viral infections, especially exanthe- 
matous diseases, or without apparent 
preceding disorders. Exhaustive re- 
views of ADEM and related postvacci- 
nal and postinfectious neurological 
disorders were done by Miller and 
colleagues," and recently by Poser. 
Recently we encountered a case of 
ADEM following the use of influenza 
vaccine. Computerized tomography 
(CT) of the brain and CSF showed 
significant alterations. 


REPORT OF A CASE 


A 12-year-old boy received a subcuta- 
neous injection of 0.3 mL of hemagglutinin 
subunit influenza vaccine (containing he- 
magglutinin particles equivalent to in- 
fluenza A/Kumamoto/22 76 (H3N2) strain 
400 CCA/mL and influenza B/Kanagawa/ 
3/16 strain 300 CCA/mL) on Oct 25, 1977. 
He had previously received vaccinations 
against smallpox, Japanese B encephalitis, 
tetanus, and pertussis without complica- 
tion. He had also received influenza vacci- 
nation on six previous oecasions without 


Accepted for publication Oct 14, 1979. 

From the Division of Clinical Neurology, Insti- 
tute of Brain Diseases, Tohoku University School 
of Medicine, Sendai, Japan. 

Read in part before the 23rd annual Tohoku 
Regional Meeting of the Japanese Neurological 
Association, Akita, Sept 15, 1978. 

Reprint requests to Division of Clinical Neurol- 
ogy, Institute of Brain Diseases, Tohoku Univer- 
sity School of Medicine, 5-13-1 Nagamachi, Sen- 
dai, Japan (Dr Saito). 


564 Arch Neurol—Vol 37, Sept 1980 


adverse effects. (Those vaccines consisted 
of inactivated whole virus of various 
strains.) Nothing suggested allergic pre- 
disposition including egg allergy. 

Four days after vaecination, the patient 
complained of abdominal discomfort and 
aching in both legs. He vomited once and 
was incontinent of urine. He became drow- 
sy while taking a warm bath and was taken 
to a clinie, where consciousness seemed 
clear. Temperature was 37.2 °C. Moderate 
muscle weakness and sensory disturbances 
of the right upper limb and both lower 
limbs were noted. Catheterization yielded 6 
dL of residual urine. On Oct 31, he became 
somnolent. Nuchal rigidity and motor 
aphasia developed gradually. An indwell- 
ing catheter and nasogastric feeding tube 
were employed. On Nov 1, bilateral papil- 
ledema was noted. A left carotid angio- 


gram was normal, but CT showed a small 


low-density area confined to the left fron- 
tal subcortical region. On the next day, 
decreased visual acuity was suspected. The 
patient was brought to the Division of 
Clinical Neurology of the Institute of Brain 
Diseases on Nov 5. Titers of serum antivi- 
ral antibody were not elevated; CSF con- 
tents were within normal limits (see 
Table). 

On admission, the patient was drowsy 
and his temperature was 37.8 ?C. There 
was complete motor aphasia but he com- 
prehended speech. Visual acuity was 
markedly diminished in both eyes and only 
light recognition was possible. Horner’s 
syndrome was present on the left: the right 
pupil was 6.5 mm in diameter and the left 
was 6.0 mm, the right palpebral fissure was 
7.0 mm and the left was 5.5 mm, and 
sweating was diminished on the left side of 
the face and neck. Pupils reacted very 
sluggishly. There was bilateral papillede- 
ma. Voluntary eye movements were lim- 
ited in all directions, but Bell’s phenome- 
non and doll’s eye phenomenon were pres- 
ent. There was no nystagmus. Gag reflex 
was absent. There was paralysis of the 
right side of the face and right arm with 
sensory disturbance. There was also com- 


plete paralysis with loss of sensation below . 


the level of fourth thoracic dermatome. 
Muscle stretch and superficial skin reflexes 
were abolished in affected parts. No patho- 
logic reflexes were elicited. The left arm 
was normal. 


Treatment and Course 


From the day of admission, 80 units of 
adrenocorticotropic hormone (ACTH) was 
given daily for five days and in gradually 
diminishing doses thereafter. Several anti- 
biotics were also administered to prevent 
upper respiratory tract and urinary tract 
infections. 


The patient experienced a monophasic 
but incomplete recovery. On the day after 
admission, vision and pupillary reaction 
were lost for one day, then were gradually 
restored. Papilledema was replaced by 
optic atrophy. Several days after admis- 
sion, eye movements returned to normal. 
Subsequently, however, conjugate devia- 
tion to the right with horizontal nystagmus 
on leftward gaze appeared, followed by 
bilateral limitation of abduction causing 
diplopia. Ocular movements were normal 
by the end of December. By the end of 


January 1978, speech was normal, right- 


sided facial weakness was undetectable, 
and he could move the spastic right arm, 
although with difficulty. There was no 
improvement, however, in sensorimotor 
disturbances, owing to the transverse spi- 
nal lesion. On June 15, 1978, left-sided 
peripheral facial palsy appeared and lasted 
two weeks. On June 27, the patient was 
brought to the National Nishitaga Hospital 
to receive further treatments and school 
education. 

The patient was examined by us on Oct 
20, 1978. Cranial nerve function was intact 
except for optic atrophy. Spasticity, hyper- 
reflexia and fine statokinetie tremor with- 
out sensory disturbance were noted in the 
right arm. However, sensation was still lost 
below the level of the nipples, with clear 
demarcation. Lower limbs were markedly 
atrophic and completely paralyzed. Patel- 
lar and Achilles tendon reflexes, as well as 
abdominal wall and cremasteric reflexes, 
were abolished. The patient had paralytic 
scoliosis and sacral decubitus and required 


CSF Pressure, 


Time After mm H.O 

Date Onset, Days (50-200) 
10/31/77 3 160 
11/11/77 14 160 
11/21/77 24 220 
12/2/77 35 180 
1/10/78 74 170 
2/4/78 103 260 
3/17/781 140 220 
4/28/78 182 160 
5/27/78 211 170 
10/20/78 356 120 
9/1/79 672 120 
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catheterization ewery three to four hours. 

In Apri. 1979 the pati2nt had right-sided 
peripnera. facal palsy fer ten to 14 days. A 
final 2xamination was performed on Sept 
1. 1979. The patient's neurological status 
had not changed, except for the presence of 
sigh? right-sided fecal weakness and 
more advanced scolioczis. 


Laboratory Data 


On admission, ESR was 63 mm/hr. Blood 
counts and other routine test results were 
normal. Attempts to solate virus from 
steel. threat, and ESF specimens were 
unsuecessiul. “here was no marked eleva- 
tion or alteralion in tiers of serum and 
CSF antiviral antibody, which were exam- 
ined durimg acuteand convalescent phases. 





The CSF was examined on several occa- 
sions (Table). 
slightly increased pressure, it showed mod- 
erate pleocytosis and increased protein 
content, with peaks reached 35 days after 
onset of ADEM Moreover, relative concen- 
tration of IgG and IgA were abnormally 
increased, witE maximum concentrations 
of 22.97% amd 3.72%, respectively. The 
ratio of x:A le&ht chain immunoglobulin 
was also increased, and IgM was constantly 
detectable. Su»populations of peripheral 
lymphocytes examined on March 24, 1978, 
were of norma. pattern. 

Skin tests for hypersensitivity to egg 
albumin, egg yolk, and chicken muscle 
were performed early in March 1978. The 
results of intradermal injection and skin 


Comoute-izec tomograms of brain of patient with ADEM after influenza vaccination, 
takem 11 days (left) 40 days (center) and 132 days (right; after onset. Approximate 
distance sbove-orbitcmeatal line is 5.5 cm for upper bank, 7.3 cm for lower bank. At left 
and center, note extensive low-density area with relativ» cortical sparing in left 
hemisphere and small low-density area rostral to anterior horn of right lateral ventricle. 
At nic ht, rote constricted low-density area adjacent to lateral ventricles, with ventricular 


dilation and wideninc cf cortical sulci. 


SF Examination Results ir Patient With ADEM After Influenza Vaccination* 


CSF Content Levels 


———————————————————————————————————————77w,P 


ZSF Polymorphonuclear Protein, Glucose, 
Apr@ararce Cells’cu mm Leukocytes/cu mm mg/dL mg/dL IgG/TP, % 
(Clear. (<3) (0) (10-44) (50-80) (10.17 + 1.66) 

Clear a 2 <50 <75 Bs 

Xanthochremic 11 6 47 52 22.34 
Xanthochromic E 2 111 44 22.97 
Clear 3c 6 144 45 15.63 
Clear S 0 100 51 11.20 
Clear 1 0 65 50 8.62 
Clear 1 0 102 49 14.22 
Clear < 1 84 53 13.30 
Clear - 2 73 52 9.59 

z 0 


Being under normal or. 


scratch tests were all negative, but within 
ten days of testing, reaugmentation of 
CSF IgG, IgA, and ‘A ratio appeared 
without exacerbation of clinical deficits. 

An EEG obtained on Nov 21, 1977, 
showed generalized theta waves of 7 to 8 
Hz with continuous delta waves over the 
left hemisphere and right frontal region. 
An EEG obtained four months later 
showed a normal basic rhvthm (10 to 11 Hz) 
with paroxysmal polymorphous delta 
waves and occasional small spikes on the 
left frontal area. 


Radiologic Examinations 


Chest and skull roentgenograms were 
normal. After admission, CT of the brain 
was performed five times (Figure). On 
November 8, 1977, CTs showed an exten- 
sive low-density area involving the anteri- 
or two thirds of the left cerebral hemi- 
sphere, as well as a small low-density area 
rostral to the anterior horn of the right 
lateral ventricle. The cerebral cortex 
appeared to be relatively preserved. Vi- 
sualization of these lesions was not 
enhanced by contrast media. On Jan 20, 
1978, the low-density area in the left hemi- 
sphere resolved to the region adjacent to 
the lateral ventricle. Concomitantly, dila- 
tion of the lateral ventricles and widening 
of the cortical sulci became apparent. 
These limited low-density areas were also 
noted in CTs obtained on Oct 20, 1978. No 
apparent abnormal areas were detected in 
the cerebellum, midbrain, or pons through 
all CT series. 


COMMENT 


Four days after influenza vaccina- 
tion, the patient suffered from myal- 
gia, abdominal discomfort, and vomit- 
ing, followed by a right-sided 
hemiplegia, motor aphasia, a complete 
transverse spinal lesion, transient 
visual loss with papilledema, and 
nuchal rigidity. The rapid loss of 
vision was followed within a few days 


CSF Immunoglobulin Levels 





IgA/TP, % IgM, mg/dL K:A Ratio 
(1.13 + 0.71) 6.2 (1.47 + 0.54) 
3.72 0.31 1.47 
3.42 0.47 4.40 
2.40 0.47 2.77 
1.82 0.48 2.14 
1.38 0.17 2.58 
1.59 0.26 3.85 
2.50 0.16 2.24 


Clear 80 58 12.50 2.06 2.96 


Clear C 0 


67 54 15.67 


2.91 0.09 1.42 


*Nomma! nges established in 48 healthy adult controls are given n parentheses in column headings. Immunoglobulins were measured by the radial 
immunodiffusion method. IgA, IgM, and k:À chain ratio were quantified using CSF sample concentrated by the ultrafiltration method; each value was then 
caicuietec im terms c? original concentration. ADEM indicates acute dssseminated encephalomyelitis; TP, CSF total protein. 

+Ter to seven days eerie”, skin tests for hypersensitivity to egg prosein were performed. 
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by gradual restitution, and papillede- 
ma was replaced by optic atrophy. The 
visual symptoms suggest that the 
main pathologic process was demyeli- 
nation. Thus, the clinical diagnosis of 
acute disseminated encephalomyelitis 
‘is plausible. 

As stated previously, ADEM is 
known to occur after various infec- 
tions and prophylactic inoculations 
and after serum treatments that 
apparently contain no infective orga- 
nism.’ Still, it is agreed that, regard- 
less of the nature of the preceding 
events and the severity of induced 
diseases, the histopathologic altera- 
tions seen in each case are essentially 
identical: perivenous cellular infiltra- 
tions, edema, hemorrhage or necrosis, 
and perivenous demyelination of vari- 
ous extent.'**-" These observations 
led many authorities to believe that 
postinfectious and postvaccinal en- 
cephalomyelitis must be allergic in 
origin rather than caused by direct 
invasion of infective agents into the 
nervous system.'*? This concept has 
been strongly supported by histopath- 
ological observations in experimental 
allergic encephalomyelitis (EAE). 

Neurological complications follow- 
ing influenza vaccination are uncom- 
mon, but there are several reports 
covering various clinical syn- 
dromes*?* encephalopathy, menin- 
goencephalitis, Guillain-Barré syn- 
drome, polyneuropathy, peripheral 
neuritis, and various combinations of 
these. The incubation period varies 
from several hours to a month, the 
mean being four to six days, and its 
relationship to a history of previous 
vaccination of a similar type or to a 
history of allergic diseases is not yet 
apparent. 

In these cases, hypersensitivity to 
egg protein is regarded as an impor- 
tant triggering factor of abnormal 
immunologic reactions. Davies and 
Pepys”! reported that their seven sub- 
jects with a definite history of egg 
allergy had positive skin tests to 
influenza vaccine. Gross et al? re- 
ported a case of meningoencephalitis 
after influenza vaccination in which 
skin tests with egg protein led to a 
striking anaphylactie reaction. How- 
ever, our patient had no history of egg 
allergy and had previously received 
six injections of influenza vaccine 
without adverse effects. His skin tests 
were all negative. Similar cases are 
found in the literature.''!* Moreover, 
in spite of the wide use of influenza 
vaccine, the frequency of neurological 
complications seems to be low, about 
one case per 0.7 to 1.3 million vaccina- 
tions,’® while Ratner and Untracht? 
indicated that about 0.3% of a random 
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sample of children had egg hypersen- 
sitivity. Thus, subjects with egg aller- 
gy may have a higher risk of complica- 
tions following influenza vaccination. 
The exact factors and mechanisms 
involved, however, remain obscure. 

Our patient experienced a recrudes- 
cence of CSF abnormalities within ten 
days after skin tests were performed, 
without alteration of clinical status. In 
this respect, the following possibilities 
must be considered: (1) the result of 
withdrawal of ACTH, or (2) the result 
of reactivation of immunologic mech- 
anism by injection of egg protein. 
Corticosteroids known to inhibit the 
development of EAE? appear to be 
effective in the treatment of 
ADEM,;"*^ if they are given during 
the acute stage of the disease. Several 
cases of ADEM were reported in 
which relapse of signs and symptoms 
occurred on withdrawal of ACTH and 
corticosteroid.'?*> On the other hand, 
Poser” reported two cases of recur- 
rent vasculomyelinopathy, in both of 
which three episodes followed differ- 
ent infectious and antigenic (swine flu 
vaccination) stimuli, and suggested 
that the pathogenic reaction was acti- 
vated by a nonspecific immunologic 
recall mechanism. We believe that the 
second hypothesis, supported as it is 
by a close time relationship, is more 
likely, since the augmentation of CSF 
contents was observed about three 
months after the last administration 
of ACTH, and this latency period 
seems too long for the first hypothe- 
sis. 

Finally, our patient showed 
markedly elevated CSF IgG levels and 
abnormal «:A light chain ratios. This 
suggests that, in our patient with 
ADEM, as in patients with multiple 
sclerosis,"?* abnormal production of 
IgG must take place in the tissue of 
the CNS itself. In addition, it should 
be emphasized that, in the present 
case, protein content and immuno- 
globulin levels remained abnormal 
even a year after the onset of the 
disease, while after incomplete recov- 
ery, no additional neurological disor- 
ders were observed except for two 
episodes of peripheral facial palsy. 
The mechanism of this delayed CSF 
normalization is unknown, but possi- 
bly necrotized spinal cord or debris in 
the cerebrum may exert certain con- 
tinuous antigenic effects. 
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Normal Interhemispheric Visual Transfer 
With Incomplete Section of the Splenium 


Samuel H Greenblatt, MD; Richard L. Saunders, MD; Charles M. Culver, MD, PhD; Wojciech Bogdanowicz, MD 


* During the removal of a ruptured 
arterioverous malformation, a young man 
underwent partial sectioning of the sple- 
nium of the corpus callosum. Postopera- 
tive testing showed ne ceficit of interhem- 
ispheric wiswal or auditory transfer. To 
understand the exten! of the splenial sec- 
tion, we cul ten normal brains in the 
sagittal plane and analyzed the shape of 
the splenium. È may 25e markedly curved 
or bulbous. Our findings lead us to con- 
clude thata small band of ventral splenial 
fibers may be adequate to allow a patient 
to perform normally cn tachistoscopic 
testing. Unless theres postmortem proof 
of complete splenial section, it may not be 
justified to :mvoke ronsplenial mecha- 
nisms to explain preservation of interhem- 
ispheric visual ransfer in human surgical 
cases. 

(Arch Neural 37:56; -571, 1980) 


"phe role of the sp enium of the cor- 
pus callesam im the interhemi- 
spheric transfer of 7isual information 
has been repeatedly demonstrated in 
animals end in mar.' More specifical- 
ly, several case reperts of human sub- 
jects hawe indicated that the most 
posterior and ventra fibers are the 
critical ones for reading.’ When the 
expected deficits have not been found 
in patients who supposedly have had 
complete callosal sections, two expla- 
nations kave been offered: (1) func- 
tional reergzrization of neural path- 
ways, or (2) use of alternative path- 
ways tha are normal y available. 
We have mvestigated the case of a 
patient whese spletiam was incom- 
pletely sectioned diring the removal 
of an arterioveneus malformation 
(AVM). Our studies indicate that a 
small band of remaining splenial 
fibers may be suffcient to allow a 
patient to achieve normal perform- 
ance levels en currently available 
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tests for mterhemispheric visual 
transfer. Thus, a third explanation— 
variability of surgical lesion—must 
always be comsidered when neuropsy- 
chological fin iings do not fit accepted 
models of neural function in human 
cases where autopsies have not been 
performed. 


REPORT OF A CASE 


A 21-year-olc right-handed male college 
student was in »xcellent health until Dec 8, 
1970, when severe frontal headache, nau- 
sea, and vomiting suddenly developed. A 
low-grade fever and complaint of a stiff 
neck led to a lambar puncture on Dec 10; 
grossly bloody duid was obtained. He was 
referred to the Mary Hitchcock Memorial 
Hospital, where examination was normal. 
Arteriography revealed an AVM in the 
posterior corpas callosum (Fig 1). The 
lesion was supplied by branches of the 
anterior cerebral arteries, as well as by a 
medial choroidal branch from the right 
posterior ceresral system. The major 
drainage was -hrough the great vein of 
Galen and thesce into the basal vein of 
Rosenthal. The straight sinus did not fill. It 
was presumed ~o be thrombosed or absent. 
There was no vasospasm and no evidence 
of a mass lesioa. 

On Dec 29, 1980, 21 days after the hemor- 
rhage, the AVM was completely excised 
through a righ- parietal craniotomy. Our 
microsurgical æchnique was essentially 
the same as that described more recently 
by Yasargil et x1,^ except that the quadri- 
geminal cistere was not seen. The right 
parietal lobe was retracted, after a large 
vein in the miidle of the field had been 
disconnected f-om the superior sagittal 
sinus. A 2-em tangle of angiomatous ves- 
sels was lying en and within the posterior 
third of the cerpus callosum. The AVM 
extended throvzh the corpus callosum to 
the right of the midline and into the roof 
and midposterier portion of the body of the 
right lateral vertricle. After excision of the 
lesion, the right lateral ventricle was 
entered. A smal hematoma in the wall of 
the ventricle wes not disturbed. There was 
hemosiderin dBcoloration of the corpus 
callosum. At th= end of the procedure, the 
right parietal -ortex looked quite good. 
Arteriography in the operating room 
showed complete absence of the lesion, 
with marked spasm of the distal right 
pericallosal artery (Fig 2). 

In the evening after surgery the patient 
was alert but had a flaccid left hemiparesis. 
Forty-eight hears later he experienced 
headache, fever, agitation, and diplopia 
due to a left abducens paresis. Lumbar 
puncture reveawed a pressure of 600 mm 


H.O, but no evidence of meningitis. He was 
treated appropriately and began to show 
improvement by Jan 1, 1971. On Jan 3, he 
began to move his left leg. By the next day 
the abducens paresis had mproved, and he 
was able to move his left arm. At discharge 
on Jan 12, 1971, he had fall use of his left 
arm, good strength of his vroximal left leg, 
and some toe motion. A: no time was a 
visual field defect demonstrated by con- 
frontation testing. 

Two months after surgery, examination 
showed minimal loss of vibretion sense in 
the left hand and a mild steppage gait on 
the left. Muscle stretch reflexes remained 
hyperactive on the left. Eizht months after 
operation, the patient had a focal seizure 
on the left, beginning in the foot, with a 
Jaeksonian march and less of conscious- 
ness. Examination at that time revealed 
minimal left-sided weakness. A regimen of 
phenytoin sodium was begun. A second 
seizure occurred during z period of 
extreme fatigue in December 1971, but 
there have been none sinee. Motor exami- 
nation on July 28, 1972, 19 months after 
operation, revealed a minimal tendency of 
the left hand to pronate during drift test- 
ing. There was diminution of position 
sense in the left great toe, but testing with 
von Frey’s hairs showed no asymmetries. 
There was slight dysmetria on left finger- 
to-nose testing, and two beats of clonus in 
the left ankle. The patient returned to 
college and reported no reading difficulties 
in his studies. He graduazed and has suc- 
cessfully held responsible managerial posi- 
tions. 


TEST RESULTS 
Neuropsychological Testing 


Some baseline psychological and 
audiometric data were available from 
testing during the patient's childhood. 
Our testing began two months after 
operation and continued for 1'5 years. 
We are still in contact with the patient 
eight years after operation. 

General Intelligence Testing.—When 
the patient was aged 10, he achieved 
an IQ score of 121 (chronological age, 
10.5 years; mental age, 12.7 years) on 
the Revised Stanford-Binet Scale 
(Form L).’ Three postoperative test- 
ings were carried out in the Dart- 
mouth-Hiteheoek Neuropsychology 
Laboratory. This laboratory employs 
the standard Halstead-Reitan bat- 
tery, which includes the Wechsler 
Adult Intelligence Scale (WAIS), the 
Halstead battery, the Trails Test, the 
Dynamometer, a sensory-perceptual 
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Fig 1.—Lateral arteriograms showing arteriovenous malform 
callosum. Lesion fills from both carotid (left) 





Fig 2.—Postoperative carotid arteriogram showing complete removal of lesion in lateral 
view. 


examination, and an aphasia exami- 
nation. 

On March 2, 1971, two months after 
operation, there was definite cogni- 
tive impairment. In addition to a low- 
er full-scale IQ (106) than would be 
expected, he showed signs of mild 
diffuse cortical impairment, particu- 
larly in the right hemisphere. His left 
hand performance on the Tactual Per- 
formance Test (Halstead battery) was 
relatively slow compared with right 
hand performance, and he had a mild 
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left finger dysgnosia and impairment 
of graphesthesia (on the sensory-per- 
ceptual examination). His perform- 
ance on the Picture Arrangement 
subtest of the WAIS was conspicuous- 
ly low (6; next lowest of all subtest 
scores was 9). However, there were no 
other signs of right hemisphere dys- 
function, and the overall picture was 
consistent with that of a mild resolv- 
ing right hemisphere lesion. 

Seven months after surgery, on Aug 
3, 1971, the full-scale IQ was 121, 


ation in posterior corpus 
and vertebral (right) injections. 


consistent with the expected level. 
There were no signs of right hemi- 
sphere dysfunction. On June 29, 1972. 
l% years postoperatively, testing 
again showed complete recovery. 

Visual Testing.—On July 28, 1972, the 
patient’s visual acuity was 20/20 bilat- 
erally, and visual fields were com- 
pletely normal by perimetric testing 
with objects of various colors and 
sizes, except that the blind spots were 
slightly enlarged. Readinz was entire- 
y normal, and he could write with 
either hand and with eyes open and 
closed. His academic grades were 
much superior to his preoperative per- 
formance. 

Tachistoscopie testing was also car- 
ried out on July 28, 1972. Six-letter 
words were presented in each of the 
four quadrants for varying durations. 
Each of the five words (bumper, gyp- 
sum, pedlar, twinge, walrus) had a 
frequency of two occurrences per ] 
million, aecording to the Thorndike 
and Lorge count.' The only notable 
finding in relation to tachistoscopie 
thresholds was a slightly higher 
threshold in the left hemifield (> 110 
ms) than the right (about 80 ms). a 
normal finding in right-handed per- 
sons. Neither of the ipsilateral quad- 
rants differed on either side. Howev- 
er, he did show a marked tendency to 
perseverate. Of a total of 124 errors, 
37 were perseverations. Of these, 28 
were in the left hemisphere and nine 
were in the right. This difference is 
significant (z — 2.96, P — .0026, two- 
tailed). A normal control subject 
undergoing the same procedure made 
more errors (165) but perseverated 
only four times. 

The patient performed normally on 
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the Farnswo-th-Munsel 100 Hue 
Test," which measures fine hue dis- 
erim?nations. is error score was 48, 
eompared with a normal mean of 60. 
Perfermance was normal on a reac- 
tion time task im wkich same/differ- 
ent judgments were required for col- 
ored chips presented to either hemi- 
field. He made 1§ errors out of 60 (20 
being the narmal mean) and re- 
sponded more quiekly to stimuli in the 
left nemifeld 

Stereoseopi- visior was checked on 
three instrurmeats that measure ster- 
eoscepic acuity: tne Bausch and Lomb 
Orthe-rater. kc Keystone Stereo- 
scope. anc the American Optical Com- 
panys Verhoef Stereopter. His per- 
formence wæ normal on all three. 
However, Beaton and Hécaen" have 


pointed out that more sophisticated 
methods may be required to demon- 
strate stereosecpic abnormalities. 

Auditory Testmg.—Standard audiom- 
etry was norma on July 28, 1972, with 
normal median plane localization. 
Tests of speech reception, discrimina- 
tion, and threshold adaptation were 
within normal limits. Dichotie digit 
testing was performed with tapes pro- 
vided by Harold Goodglass, PhD.'* He 
found our resu ts to be within normal 
limits, thus incicating that the lesion 
probably spared the interhemispheric 
callosal pathways for auditory func- 
tion. 


Anatomical Analysis 


Splenial Lesien.— At operation it was 
observed that fhe splenial incision was 





Fig 3 —Schermsiticerepresentation of splenial lesion based on superimposition of several 
preeperative end postoperative lateral arteriograms. See text 


Fig 4 —Sagitt- section of brain with "normal" configuratior of 


splerr um. 
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splenium. 


approximately 4 cm long on the dorsal 
surface and about 2 em in length 
ventrally. However, it was not possi- 
ble to determine the ezae- relation- 
ship of the incision to the posterior 
end of the splenium. The approximate 
location of the incision ir the posterior 
corpus callosum was determined by 
constructing a drawing from several 
superimposed preoperative and post- 
operative angiograms (Fig 3). The 
presence of the surgical clips was par- 
ticularly helpful. “his method allowed 
us to be fairly certain about the poste- 
rior boundary of the splenium (single 
arrow, Fig 3), because of the visualiza- 
tion of the splenial branches of the 
posterior cerebral arteries and the 
veins draining into the vein of Galen. 
But the ventral boundary of the sple- 
nium (double arrows painting to bro- 
ken line, Fig 3) eould not be located 
with the same certainty. Thus, it 
became important to know something 
about the usual configuration of this 
structure. 

Sagittal Shape of the Splenium.—A 
random series of ten normal adult 
brains were sliced in the midsagittal 
plane. None of the patients whose 
brains were studied had had any evi- 
dence of major neurolcgical episodes 
or deficits. All specimens had been 
properly suspended durirg fixation. 
The medial surfa-e of one half of each 
brain was photographed at a distance : 
of 76 em (30 in). 

The sagittal shape o^ the splenium 
is quite variable. In most anatomical 
drawings, the sp enium is depicted as 
having a slight ventral curvature and 
a bulbous quality. that is noticeable 
but not striking (Fig 4). Some of our 
specimens (eg, Fig 5), however, were 
much more curved and distinctly more 
bulbous. Figure € is a composite draw- 


Fig 5.—Sagittal section of brain with distinctly curved and bulbous 
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Fig 6.—Composite of drawings of splenia of ten normal brains, arranged to show 
increasing degrees of curvature and bulbousness from upper left to lower right. 


ing of the ten splenia arranged to 
show the spectrum of increasing cur- 
vature and bulbousness. 

We conclude that it is not really 
possible to know exactly how much of 
the splenium was spared in our 
patient, though it is clear that the 
dorsal aspect and a large part of the 
body were cut. The posterior-ventral 
location of the spared portion in Fig 3 
seems well established, but the pro- 
portion of spared to cut fibers is only 
an approximation. 


COMMENT 


When the posterior portion of the 
corpus callosum is intact, interhemi- 
spheric transfer of visual information 
is undisturbed.'^'* Problems of inter- 
pretation have arisen when visual 
transfer has remained normal in 
patients who supposedly had complete 
callosal sections. To assess the impor- 
tance of variability of the surgical 
lesion in these cases, we need to know 
which part of the splenium, and how 
much of it, is necessary for preserva- 
tion of interhemispherie visual trans- 
fer. Three types of case reports are 
helpful in this regard: 

1. A surgical case of complete sple- 
nial section with intaet body of corpus 
callosum was first shown to have a 
deficit of interhemispheric visual 
transfer by Trescher and Ford'* in 
1937. They found that such a patient 
could not read in the left visual field. 
Two similar cases were reported by 
Maspes" in 1948. These three patients 
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all had their splenia sectioned for 
removal of third ventricular tumors. 
Gazzaniga and Freedman" reported 
two seemingly similar cases in 1973. 
One of their patients had the expected 
callosal disconnection findings and 
one did not. At autopsy in the second 
case (normal patient), a largely intact 
splenium was found. The results in 
this case were thus consistent with 
those in the next group of relevant 
cases. 

2. There have been several reports 
of partial callosal sections that delib- 
erately spared the splenium."* Pa- 
tients who have undergone such oper- 
ations usually show none of the visual 
transfer deficits that are seen with 
complete sections. Of particular inter- 
est is the long-term follow-up of one 
of Akelaitis' patients by Goldstein and 
Joynt.'* There was no evidence of left 
hemialexia, although formal tachisto- 
scopie testing was not described. It 
would appear from the surgeon's 
drawing of the lesion that the rim of 
the spared splenium was even thinner 
than in our patient. However, for rea- 
sons that will be discussed subse- 
quently, we feel that it may be diffi- 
cult for the surgeon to know exactly 
how much splenium has been spared. 
This problem makes it attractive to 
consider cases of naturally occurring 
disease in which autopsies have shown 
the exact extent of the lesion. 

3. The classical syndrome of alexia 
without agraphia was the first clini- 
cally recognized disturbance of inter- 


hemispheric visual transfer. With 
a few exceptions,??* the associated 
anatomical lesion involves the sple- 
nium and the medial left occipital 
lobe. In this syndrome, the patient 
cannot read despite an intact left 
visual field, because the visual infor- 
mation that is coming into th» non- 
dominant right hemisphere s not 
transferred to the language areas in 
the dominant left hemisphere. Careful 
anatomical analysis in some of these 
cases has shown that only the most 
posterior and ventral fibers ef the 
splenium have been destroyec. The 
clearest example of this findirg has 
been provided by Cumming et al,? who 
described a patient with a well- 
documented case of alexia w thout 
agraphia caused by splenio-oceipital 
infarction. Their patient had a dorsal 
rim of preserved fibers that extended 
to the posterior margin of the sple- 
nium. The infarction involved pre- 
dominantly the ventral splenial fibers. 
Greenblatt? has reported a similar 
case caused by a left occipital glioblas- 
toma that invaded the ventral sple- 
nium and the splenial fibers on the 
left. In a stroke victim who had alexia 
without agraphia, Ajax et al‘ de- 
scribed infarction of the “inferior” 
third of the splenium to the left of the 
midline. This pattern of splenial 
infarction is consistent with the vas- 
cular irrigation pattern of that struc- 
ture.” Thus, careful anatcmical analy- 
sis in these cases of pure alexia has 
shown that only the more ventral 
fibers of the splenium are involved in 
conveying lexic information from the 
right hemisphere to the left. 

Although it is quite clear that the 
posterior-ventral fibers of the sple- 
nium are critical pathways for read- 
ing, it is not clear whether all o? the 
fibers are needed for the performance 
of normally efficient reacing. On the 
basis of our clinical and anatomical 
data, it seems to us that the limited 
kind of lexic function required by 
tachistoscopie testing probably does 
not require the presence of all of the 
ventral splenial fibers. It is possible 
that some small portion of ventral 
fibers may be adequate -o this pur- 
pose. On the other hand, which parts 
and how much of the splenium mzy be 
required for normal performance of 
other visual transfer functions (eg, 
stereopsis) is not known. 

The importance of partial splenial 
sparing has been implicitly empha- 
sized by the recent writirgs of Risse 
et al^ and Gazzaniga and LeDoux.” 
They have investigated a series of 
patients who had callosal sections with 
sparing of the anterior ccmmissures. 
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Since some of their patients showed 
preservation of  interhemispheric 
transfer 5f vieual infermation, they 
conclucec that this preserved function 
must be mediated by the intact ante- 
rior commissures. IE: does appear that 
the an-emor eemm:ssure can perform 
some visual transfer functions in the 
grossly reorgamizec brains of patients 
who have caliosal agenesis.?*?? But the 
variab lity o° -he splenium in normal 
mdivicusis leads us to counsel caution 
in the interpretation of the results 
that thes autzors have obtained. 

As mentioned previously, it is possi- 
ble thet the preservation of a relative- 
ly smal! »ar* ef the splenium may be 
eompa-ilie wth normal interhemi- 
spherie visual trarsfer. The surgical 
techniqu- in the recent series of Risse 
et al include- divisien of the sple- 
nium “uatil tæ arachnoid overlying 
the ve n of Galen and the cerebellum 
were seen.” In tne ventral portion 
(bouncary ind cated by broken line in 
Fig 3, -he surgeon would have to 
observe “he omvin of the vein of Gal- 
en, wher= it is formed dy the internal 
cerebral veins anc he would have to 
know «het he aad also eut the splenial 
fibers anterier te that point (ie, 
between the internal cerebral veins). 
This woald require surgical demon- 
stration of e:taer tae tela choroidea of 
the th-rc vent-cle or one of the inter- 
nal cerebral veins. In a patient whose 
spleniam had a knobby configuration 
like thatshown in Fig 5, this might be 
particularly difficult, especially since 
the dire tion of surgieal observation 
was ooldjue ‘rom anterior-dorsal to 
posterie+ventral (open arrow, Fig 3). 
Since dvision 0: these posterior- 
ventral t bers 7robab.y is not essential 
for sezzvre cor :rol, it would be reason- 
able for the surgeon -o leave a thin 
rim of ancut splenial fibers in this 
location. Suck a “thin rim" of pre- 
servec splemal fibers might well 
account ‘or the preservation of inter- 
hemisoheric visual transfer that was 
obserree by E.sse-et al,* without the 
necessity to inveke the otherwise 
unprovea role of the anterior commis- 
sure. This reasonme would be espe- 
cially applicasie to the third patient 
descrioed by Risseset al.*° This patient 
was originally thought to have com- 
plete se-tion of the corpus callosum 
and tne anterior commissure. When 
preservetion of interhemispheric vi- 
sual transfer was first observed, the 
investigators conduded that part of 
the splenium had been spared"; only 
in later analyses did they raise the 
possibilty ‘hst the anterior commis- 
sure mizht have been left intact.” 

None of -e ?erezoing remarks 
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should be construed as purporting to 
establish that the anterior commis- 
sure is incapalxe of mediating inter- 
hemispheric visual transfer. The point 
we wish to empaasize is that the inter- 
pretation of human surgical cases 
without autops‘es is a somewhat haz- 
ardous business; conclusions about the 
anatomical substrata of neuropsycho- 
logical findings must remain tenta- 
tive until patFological proof of the 
lesion is available. In addition, our 
cautions about the reports of Risse et 
al'! are meant to apply only to the 
visual modality, since there is no evi- 
dence that a "thin rim" of splenium is 
capable of transferring auditory or 
olfactory information between the 
cerebral hemispheres. In fact, it is 
most likely that the preservation of 
interhemispheric auditory transfer in 
our patient is mediated by callosal 
fibers anterior to the splenial le- 
sion.^ 

In this regard, there is an unresolv- 
able problem im the analysis of our 
patient. We haze attributed the pres- 
ervation of irterhemispheric visual 
transfer to the function of spared 
splenial fibers. Because of the pres- 
ence of the vascular malformation, it 
might be argued that his corpus callo- 
sum had been functionally reorgan- 
ized long befere the surgery. This 
argument cannot be disproven, but 
the splenial 3ibers that were cut 
appeared to be normal, except for the 
recent effects of the subarachnoid 
hemorrhage. “he simplest explana- 
tion for the preservation of interhem- 
ispheric visual transfer in our surgical 
case and many others is that the sple- 
nium has not been completely di- 
vided. 


Terry Hines per ormed the tachistoscopic and 
color testing, and M. Young performed the audi- 
tory and dichotic testing. The normal brains were 
cut in the laboratories of the Albert Einstein 
College of Medicine, through the courtesy of 
Dikran Horoupian MD, and Robert Terry, MD. 
Donald Wilson, MID, Michael Gazzaniga, PhD, 
and Mark Rayport MD, PhD, reviewed the man- 
uscript. 
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Radionuclide Angiography of Vascular Lesions 


of the Spinal Cord 


Its Efficacy in Selecting Patients for Spinal Angiography 


Taminori Obayashi, MD; Makoto Furuse, MD; Masahiro Nakama, MD 


è Selective angiography of the spinal 
cord is essential for both definitive diag- 
nosis and preoperative evaluation of vas- 
cular lesions of the spinal cord. However, 
the complexity of angiography precludes 
its use in evaluating every spinal cord 
lesion. Radionuclide angiography suc- 
cessfully demonstrated vascular lesions 
of the spinal cord in our two cases, one a 
hemangioblastoma and the other an arte- 
riovenous malformation. Myelography 
had not been conclusive in either case. 
The value of radionuclide angiography as 
a screening test for vascular lesions of the 
cord is stressed. 

(Arch Neurol 37:572-574, 1980) 


linical differentiation of the nature 

of spinal cord tumors is often dif- 
ficult. However, a distinction between 
vascular and nonvascular lesions 
should be made before surgical inter- 
vention. Myelography usually dis- 
closes characteristic features of vascu- 
lar tumors. Not infrequently, howev- 
er, the characteristic appearance of 
abnormal vessels is missing in the 
presence of a vascular tumor. In 1972 
Di Chiro et al showed that radionu- 
clide angiography was an excellent 
screening method as well as follow-up 
test for vascular tumor of the spinal 
cord.' Since then, to our knowledge, 
there have been no reports by other 
authors concerning this aspect of 
application of radionuclide angiogra- 
phy. The purpose of this communica- 
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tion is to present two instances of 
vascular spinal cord lesions, one a 
hemangioblastoma and the other an 
arteriovenous malformation (AVM), 
which were clearly demonstrated by 
radionuclide angiography, and to em- 
phasize the usefulness of this proce- 
dure. 


METHODS 


For examination in the cervical region, 
the detector of a scintillation camera was 
placed close to the posterior neck of the 
patient. | 

For examination in the thoracolumbar 
region, the patient was placed in 45? left 
posterior oblique position against the 
detector. Following a bolus antecubital 
vein injection ef 15 mCi of sodium pertech- 
netate Tc 99m, 35-mm film was serially 
exposed for 2-s intervals, and the image 
was also recorded on videotape for play- 
back so that we could select an interval of 
optimal exposure for appropriate display 
on the 35-mm film. 


REFORT OF CASES 


Case 1.—A 17-year-old girl was admitted 
because of hypesthesia and weakness of 
the ulnar side of her left hand that had 
gradually developed in a few months. 
There was hypesthesia between C-8 and 
T-10 on the left and between C-8 and T-8 
on the right, with atrophy of small hand 
muscles bilaterally, more marked on the 
left. Muscle stretch reflexes were dimin- 
ished in the upper extremities but 
inereased in the lower extremities. The 
CSF was xanthochromic, with a protein 
level of 1,2221 mg/dL. Jugular compression 
suggested an incomplete subarachnoid 
block. Lumbar myelography showed a fusi- 
form enlargement of the spinal cord from 
the T-9 level upward with partial block (Fig 
1). The upper level of the lesion was found 
at C-2 after cisternal injection. There were 
no abnormal vascular shadows. Syringo- 
myelia or a glioma was suspected. Howev- 
er, surgical intervention was delayed. Two 
years later, dificulty in gait and micturi- 
tion developed. Laminectomy was then 


performed. The cord appeared swollen, 
tense, and reddish-blue. Some small tor- 
tuous vessels were running longitudinally 
along the left posterolateral surface of the 
cord. An exploratory cautery puncture on 
the cord surface caused an unexpected 


_ spurt of blood. At another point, a small 


amount of serous fluid was aspirated. 
After operation, radionuclide angiography 
demonstrated a large abncrmal uptake in 
the low cervieal region (Fig 2). Selective 
spinal angiography showed a hemangio- 
blastoma fed from both vertebral arteries 
(Fig 3). 

CasE 2.-A 3l-year-old woman was 
admitted because of severe pain anc weak- 
ness in both legs and urinary incontinence 


Fig 1.—Myelogram from lumbar route, sug- 
gesting expanded spinal cord with incom- 
plete block at thoracic level. 
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Fig 2—Racicnuclide angiography with 
sodium pertechnetate Tc 99m, frame of 
2-s interval. Nete increased perfusion (ar- 
row) in lower - ervicai portion in posterior 
view (SV, carœ id andivertebral arteries; L, 
lungs? 


Fig 3—Vemebral arteriograms showing 
nomogenecus dense blush in lower cervi- 
ca! segmerxr, supplied from both vertebral 
arteries 





Fig 4—Lumba myelcoram showing com- 
plete block & —1 level with irregular con- 
trast mediurr column distally. 


Arch Neurel— ol 37, Sept 1980 


Fig 5.—Top eft, top right, and bottom, 
Frames of 2- 3-, and 4-s interval radio- 
nuclide ancography obtained from 
videotape. Frame of 3- or 4-s interval 
permits bes display of lesion (area 
between arrows) between spleen and 
right kidney «RK, right kidney; LK, left 
kidney; S, sp. een; Ao, aorta). 
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Fig 6.—Selective spinal angiogram. Tor- 
tuous, dilated anterior spinal artery is 
supplying nidus at L-1 level. 


of acute onset. Neurological examination 
revealed paraparesis with diminished mus- 
cle stretch reflexes and saddle-type anes- 
thesia. The CSF was xanthochromic, with a 
total protein concentration of 310 mg/dL. 
Results of the Queckenstedt-Stookey test 
were positive. Lumbar myelography re- 
vealed a complete subarachnoid block at 
L-1 with an irregular contrast medium 
column distally (Fig 4). In the early and 
middle phases of radionuclide angiogra- 
phy, an increased concentration of radioac- 
tivity was seen between the abdominal 
aorta and right kidney (Fig 5). Selective 
angiography demonstrated an AVM fed 
from the artery of Adamkiewicz (Fig 6). At 
operation, a markedly dilated artery was 
present on the posterior surface of the 
cord, and a large portion of the vascular 
conglomerate was found to be intramedul- 
lary. 


COMMENT 


Arteriovenous malformation and 
hemangioblastoma account for 4.9% 
and 3.3% of primary spinal cord 
tumors, respectively. The former is 
ordinarily an intradural extramedul- 


l. Di Chiro G, Jones AE, Johnston GS, et al: 
Radioisotope angiography of the spinal cord. 
J Nucl Med 13:567-569, 1972. 

2. Wisoff HS, Suzuki Y, Llena JF, et al: Extra- 
medullary hemangioblastoma of the spinal cord: 
Case report. J Neurosurg 48:461-464, 1978. 

3. Zimmerman HM: Introduction to tumors of 
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lary lesion situated, in most cases, on 
the anterior aspect of the cervical 
segments or the posterior aspect of 
the thoracolumbar segments of the 
spinal cord. The latter is usually an 
intramedullary, often cyst-forming 
tumor that occurs most frequently in 
the cervical segments and has the 
clinical features of an intramedullary 
mass.*? 

Despite their relative rarity, these 
vascular lesions are important because 
they require special diagnostic as well 
as surgical consideration and must be 
considered in the differential diagno- 
sis of most spinal cord tumors. Surgi- 
eal intervention without prior knowl- 
edge of abnormal vascularity may 
produce unexpected and intractable 
hemorrhage. The exact preoperative 
localization of a feeder, nidus, and 
draining vein is imperative, since the 
best result is expected only when a 
nidus is successfully extirpated along 
with ligation of the feeder vessel. In 
addition, preoperative evaluation of 
the anterior spinal artery is mandato- 
ry in planning the exposure. 

For these reasons, selective spinal 
angiography is essential for a defini- 
tive appraisal of vascular lesions. 
However, it is a time-consuming and 
painstaking procedure for the an- 
giographer and carries certain risks 
for the patient. Therefore, it is desir- 
able to select candidates by a simpler 
and noninvasive method. Clinical 
signs such as ipsimetameric cutaneous 
angiomas or bruit over the spinal col- 
umn are of diagnostic help, but these 
are rather infrequent findings. 

The characteristic myelographie ap- 
pearance of AVM consists of linear, 
serpiginous, filling defects without, in 
most cases, obstruction, while that of 
hemangioblastoma is a combination of 
an expanded spinal cord shadow with 
vermiform defects.'* In case 1, an 
expanded spinal cord shadow, due in 
part to secondary syringomyelia, was 
demonstrated. However, abnormal 
vascular shadows did not appear due 
to subarachnoid block and the intra- 
medullary location of the tumor. In 
case 2, no definitive evidence of AVM 
was seen in the myelogram. When a 
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subarachnoid block is present, abnor- 
mal vascular shadows may not be 
visualized. Teng et al reported that 
the myelographic appearance was 
diagnostic in only six of 12 patients 
with AVM.’ Conversely, abnormally 
enlarged vessels may accompany non- 
vascular tumors, owing to either 
increased blood supply or obstruction 
of vascular channels. 

In 1972, Di Chiro et al proposed 
radionuclide angiography as a useful 
screening method as well as follow-up 
test for vascular spinal cord lesions, 
although the midthoracic and high 
thoracic regions are diffieult to access 
because of superimposition of the 
pulmonary vasculature over the spinal 
cord.'*^ Fortunately, most vascular 
tumors occur in the cervical or thora- 
columbar region. Apart from this con- 
sideration, the sensitivity of radionu- 
clide angiography depends on the size 
of the lesion and the distance between 
the lesion and the detector of a scintil- 
lation camera. In tke cervical region, 
the detector can be placed close to the 
posterior neck. In the thoracolumbar 
region, the left posterior oblique posi- 
tion has to be assumed by the patient 
to avoid imaging the activity of neigh- 
boring structures. However, in our 
experience this dces not seem to 
greatly affect the sensitivity. 

In case 2, the nidus was approxi- 
mately 1.5 em in diameter. Even if a 
lesion is smaller, abrormally engorged 
vessels may contribute to positive 
uptake. Image recording by videotape 
was very useful for the optimal dis- 
play on the film with a proper expo- 
sure interval. A 3- or 4-s interval may 
be required for the demonstration of a 
lesion as small as 1 cm in size. 

With regard to safety and simplici- 
ty, there is no other procedure com- 
parable to radionuclide angiography. 
It is a well-established procedure for 
demonstrating intracranial vascular 
lesions. We believe it is also worth 
performing in every patient suspected 
of having a spinal cord tumor, espe- 
cially in the cervical or thoracolumbar 
region. If it demonstrates abnormal 
vascularity, selective spinal angiogra- 
phy is necessary. 
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Effect of Aging on Eye Tracking 


Joseph W. Spooner, MD; Susan M. Sakala; Robert W. Baloh, MD 


€ The visually controlled eye tracking 
systems ‘saccadic, smooth pursuit, and 
optokinetic) were cempared in 25 young 
and middie-aged nc-mal subjects (mean 
age, 42 years), 14 =Iderly patients with 
vertebrobasilar insu*ficiency (VBI) (mean 
age, 37 years) and 14 elderly normal sub- 
jects (mean age; 6» years). The young 
normal subjects were consistently su- 
perior to both eider groups on all mea- 
surements, but ther» was no significant 
difference between *he performance of 
patients with VBI ard the elderly normal 
subjects. This study =mphasizes the criti- 
cal imporcance of ta ng age into consid- 
eration when evaluating saccades, 
smooth pursuit and optokinetic nystag- 
mus. 
(Arch Neurol 37:575-576, 1980) 


In recent years the use of electronys- 
tazmography (ENG) for diagnos- 
ing westi»ular-diso-lers has increased 
due to improved teehniques of record- 
ing and = better understanding of the 
mechanisms of -ye movements.'* 
Manr laboratories 30w routinely eval- 
uate the visually ecntrolled eye track- 
ing systems¥saceaces. smooth pursuit, 
and optokinetic nystagmus) in addi- 
tion to spentaneseus and caloric- 
induced vestibular nystagmus. Most 
investigators are aware of the adverse 
effects o^ fatigue and tranquilizing 
medieatiens oətimal oculomotor 
function and make =llowances for this 


in their ENG interpre-ation. Although . 
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equally impcrtant, the age of the 
patient is often not taken into consid- 
eration when evaluating eye tracking 
performance. 

We became particularly aware of 
the need to take into account the 
effect of senescence on eye tracking 
performance when we recently re- 
viewed a seriss of ENG recordings of 
patients referred to us with the diag- 
nosis of vert2brobasilar insufficiency 
(VBI). Vertebrobasilar insufficiency 
is a common cause of vertigo in the 
elderly, and -onfirmation of an eye 
tracking abnermality on ENG would 
provide clinically important evidence 
of CNS involvement. On the other 
hand, overinterpretation of poor eye 
tracking performance in an elderly 
patient complaining of vertigo might 
lead to needless and potentially dan- 
gerous diagncstic studies. When com- 
pared with our standard control popu- 
lation (mean age, 42 years), the 
patients with VBI (mean age, 67 
years) were -ound to have frequent 
abnormalities on each part of the eye 
tracking test »attery. However, when 
we then studisd the eye tracking per- 
formance in aa elderly normal popula- 
tion (mean age, 65 years), we found a 
similar frequency of eye tracking 
abnormalities. 


SUBJECTS AND METHODS 
Subject Profile 


All subjects Ead visual acuity corrected 
to 20/40. No subject had taken a psychoac- 
tive drug for 4* hours prior to testing. 
` The study pcpulation consisted of two 
groups of normal subjects representing 
different age brackets and a group of 
elderly patients with VBI. The first control 
group consisted of 25 people ranging in age 
from 22 to 64 y2ars (mean age, 42 years); 
they had servec as normal controls in our 
laboratory for several years. The second 


control group consisted of 14 elderly people 
ranging in age from 50 to 85 years (mean 
age, 65 years). The third group consisted of 
14 elderly patients with VBI and who had 
well-documented histories of a combina- 
tion of symptoms strongly suggestive of 
ischemia in the distribution cf the posteri- 
or cerebral circulation. Sympzoms included 
weakness of extremities, ataxia, diplopia, 
dysphagia, dysarthria, visual field impair- 
ment, and vertigo. Vertigo is very common 
in VBI; however, any subject with this 
complaint alone and witkout other symp- 
toms suggestive of posterior circulation 
ischemia was not included in the study. All 
of the subjects with VBI had transient 
symptoms (ie, transient ischemic attacks); 
in a few cases there were residual deficits, 
such as asymmetric reflexes and extensor 
plantar responses. Ages ranged from 50 to 
76 years, with a mean age of 67 years. 


METHODS 


The subjects were seated with the head 
stabilized by a mechanical sapport. Hori- 
zontal eye movements were detected by 
electrodes placed at the lateral canthus of 
each eye, with a reference electrode at the 
forehead. Electrodes were placed above 
and below the left eye to identify eyelid 
artifact. Specially designed amplifiers 
were used and the amplified signal was 
recorded simultaneously by a tape recorder 
and a polygraph for quick visual reference.’ 
Saccades and smooth pursuit tracking 
movements were induced by having the 
patient follow a luminous point on a televi- 
sion screen.’ 

The smooth pursuit target moved in 
fixed-cycle constant velocity ramps (22, 37, 
51°/s) for ten cycles each at 0.3, 0.5, and 0.7 
Hz. Using a digital computer as previously 
described,’ mode, median, and mean eye 
velocity were calculated for each target 
velocity. Mode eye velocity was used for 
comparison because it has previously been 
shown to be the best measure of smooth 
pursuit accuracy.’ 

For the saccade test, the target moved in 
a series of random stepwise jumps from 3 
to 36° in amplitude in each d:rection for a 
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Smooth Pursuit 
Mode Eye Velocity,°/s 
LBL, 


TV-221 
18.6 * 1.3 


Study Group 


Young and middle-aged 
normals 


Elderly normals 
VBI patients 


total of 66 jumps. Saccade amplitude-peak 
velocity plots were constructed for each 
subject. By a method previously reported,’ 
each plot was then best fit by an exponen- 
tial equation, and the asymptotic value of 
the equation was used as a measure of the 
subjects’ peak saccade velocity. Saccade 
delay time, or the time interval between 
the onset of a target jump and the onset of 
the induced saccade, was also measured as 
previously described.’ 

Optokinetic nystagmus was induced 
with the subject seated inside a large drum 
with alternating black and white stripes. 
The drum rotated at a fixed velocity of 
30°/s for 30 s in clockwise and counter- 
clockwise directions. Average slow compo- 
nent velocity over the 30-s period of stimu- 
lation was calculated for each group of 
subjects. 


RESULTS 


Mean values of the eye movement 
measurements for each group are 
listed in the Table. Several important 
observations are apparent: (1) young 
normal subjeets were consistently 
superior to both elderly groups on all 
measurements of eye racking per- 
formance (P < .001); (2) although re- 
sponses by the elderly subjects with 
VBI tended to be slightly worse than 
those of the elderly normal subjects, 
the differences were not statistically 
significant (P> 0.1); (3) compared 
with the young normals, both elderly 
groups showed wide variability in 
their responses. In the saccade veloci- 
ty test, for example, the mean peak 
velocity in the young normal subjects 
was 551°/s with a standard deviation 
of 65; whereas in the elderly normal 
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TV-371 
29.0 + 3.3 


TV-517 
37.0 + 5.6 


24.7 + 5.6 
224 +48 


*Numbers in Table represent mean + SD. All values ar 
significantly different. For each subsystem evaluated, differ 
whereas differences between values for two elderl 

1TV, target velocity, measured in degrees per se 


484 + 99.8 





subjects and the elderly patients with 
VBI the mean peak velocity was 
487 + 85.5 and 484 + 99.8°/s, respec- 
tively. Therefore, to be significantly 
abnormal (ie, greater than 2 SD from 
the mean performance of normal el- 
derly subjects), the peak saccade velo- 
city of a patient with VBI would have 
to fall below about 300°/s. Such 
extreme values are unusual. unless 
there is clinically apparent oculomotor 
dysfunction. ine 


COMMENT 


Sharpe and Sylvester’ recently re- 
ported that smooth pursuit is an age- 
dependent motor system. This study 
confirms that smooth pursuit, sac- 
cades, and optokinetie nystagmus are 
all impaired with senescence, It is 
widely known clinically that conver- 
gence and upgaze are similarly 
affected. One should, therefore, inter- 
pret with caution symmetrical impair- 
ment of any of the oculomotor subsys- 
tems in an elderly person. Since the 
number of elderly subjects tested was 
small, we could not determine whether 


Saccadic 
————— 
Maximum Velocity, °/s 


Optokinetic 
Slow Component 
Velocity, °/s 


25.6 + 2.8 


Delay Time, °/s 
179 + 27.4 


19.6 + 4.6 
17.9 € 53 


219 + 322 
224 + 343 





e averages of responses in the right and left horizontal directions, since the two are not 
ences between values for young subjects and both elderly groups were significant (P — .001), 
y groups were not significant (P > .1). VBI, vertebrobasilar insufficiency. 

cond. 


there was a critical cutoff age where 
values from elderly control subjects 
should be used or whether decline in 
oculomotor function was linearly re- 
lated to age. We are currently trying 
to answer this question in our labora- 
tory. 

No oculomotor abnormalities were 
found that would reliably allow differ- 
entiation of elderly patients with his- 
tories of VBI from their normal peers. 
This is unfortunate from a diagnostic 
point of view, for in a patient with an 
uncertain history of VBI, it would be 
helpful if subclinical evidence of ner- 
vous system dysfunction could be 
determined. At the same time this is 
not surprising, since VBI is an epi- 
sodie disorder, usually leaving the 
patient intact between episodes. In 
those patients with infarction and 
residual neurologic damage, asym- 
metric impairment of eye tracking 
provides evidence of focal neurologic 
disease. 


This investigation was supported by Public 
Health Service grant NS 09823. 
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Cogni-ive Function in Patients With Multiple Sclerosis 


Janis M. Peyser, Ph: Keith R. Edwards, MD; Charles M. Poser, MD; Susan B. Filskov, PhD 


* The perfermanee of patients with 
multiple seleresis or selected psycholog- 
ical tests was exammed to ascertain the 
usefulness of such examinations to diag- 
nesis. Cognitive impairment was studied 
in relationship to disease-related factors, 
physician's icentification of cerebral in- 
velvement. an4 psychological adjustment. 
The results indicate that half the subjects 
exhibited coguitive impairment. Levels of 
neurologic involvement, physical impair- 
ment, and depression were not predictive 
of cognitive impairment. Of the subjects 
who were judeed om reurological exami- 
nation to haveintactamentation, half were 
actually impeired. Impaired cognitive 
functioning, which is often not detected 
through rcutire examination, may occur 
early in the disease These deficits may 
represent menifestalions of otherwise 
undeteciaBle slaque in the subcortical 
white matter. 

(Arch Neurc* 37:577-579, 1980) 


he diazncsis of multiple sclerosis 

(MS) 5 based en clinical criteria 
that, in the main, cll for the identifi- 
cation of move than one lesion in the 
CNS. It is vell k-own that clinico- 
pathologieal -orrelz-ion is poor, espe- 
cially regardmg the many plaques of 
the subcertical write matter that 
affect the so-*alled silent areas of the 
brain. The :-lassiel periventricular 
plaques are particularly good illustra- 
tiens of this prob»em. Psychological 
evaluation reveals cognitive impair- 
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ment more frequently than clinically 
expected. It 5 tempting to speculate 
that the presence of cognitive impair- 
ment may represent the effect of 
otherwise undiagnosable subcortical 
lesions. 

This study examines the perfor- 
mance of patients with classically 
diagnosed M3 on psychological and 
cognitive tests to determine the use- 
fulness of this type of testing in the 
diagnostic precess. Test performance 
was studied in regard to disease- 
related factors, physician’s identifica- 
tion of cerebral involvement, and psy- 
chological presentation of the pa- 
tient. 


SUBJECTS AND METHODS 
Subjects 


Patients followed up in the Multiple Scle- 
rosis Clinic of tae Medical Center Hospital 
of Vermont, Burlington, were requested to 
participate in the study. Those patients 
with MS who were hospitalized on the 
neurology serve during the study were 
also asked to »articipate. A total of 55 
individuals, 20 nen and 35 women, agreed 
to serve as subjects. Summary data is 
presented in Table 1. They were assured 


Table 1.—Summary Information 
for Patients With 
Multiple Sclerosis (N = 55) 


Variable 
Age 
Education 
Reported lencth 
of illness 
Diagnosed lergth 
of illness 
Age at reported 
illness 
Age at diagncsis 
Kurtzke Disabz ity 
Scale score 





*Measured in units. 


that the test results would remain confi- 
dential. All patients were in the Schu- 
macher et al' probable and definite catego- 
ries. 


Measures 


Psychological.- The Minnesota Multi- 
phasic Personality Inventory (MMPI) was 
used. This objective assessment instru- 
ment yields scores on ten clinical scales: 
hypochondriasis, depressien, hysteria, psy- 
chopathic-deviate, masculinity-femininity, 
paranoia, psychoasthenia, schizophrenia, 
hypomania, and introvers:on-extroversion. 
Four other MMPI scales, '?," L, F, and K, 
monitor the validity of the responses. High 
scores on L and K suggest denial, while 
high scores on F indicate endorsement of 
an extreme number of pathologic re- 
sponses.** 

Cognitive-Intellectual.—' The Halstead Cat- 
egory Test was used. This is a test of 
nonverbal abstraction ability, in which the 
subject is presented with a series of 208 
pictures of geometric forms divided into 
seven subtests and is required to identify 
the concept governing each subtest. The 
score obtained is the equivalent of the 
number of errors made. A score of greater 
than 50 falls within the impaired range. 
This test was chosen as it is not dependent 
on motor strength, speed, or coordination, 
which might be affected and thus interfere 
with the interpretation of the results.*” 

The Comprehension, Similarities, and 
Vocabulary subtests of the Wechsler Adult 
Intelligence Scale (WAIS) were also 
administered. A prorated Verbal IQ was 
derived from these subtest scores. Digit 
Span and Arithmetic were omitted because 
of the possible interference of anxiety on 
these subtests.* 

Physician’s Ratings.—-The Kurtzke Dis- 
ability Scale, a 10-point scale of physical 
and functional impairment, was used. The 
Kurtzke Functional System Scales were 
also completed for each subject.’ 

Subjects were also rated on the Poser 
Scale. In this rating system of neurologi- 
cal involvement, neurolozical signs are 
assigned a weighted numerical value. The 
cumulative score is the sum of all neurolog- 
ical signs and symptoms exhibited by the 
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Cerebral involvement 
Visual problems 


Decreased mentation 
Visual and mentation problems 
Total 


Table 2.—Cognitive Function in Patients With Multiple Sclerosis (N = 52)* 


—————————————— 


Neurologic Intact 
Evaluation 


22 8 14 

2 1 1 

5 0 5 
29 9 (31.00)1 20 (73.75) 
23 


No cerebral involvement 15 (35.13) 8 (72.75) 
Total 52 24 (33.58) 28 (73.46) 


*Three subjects omitted due to incomplete data. 







No. of Patients 






Psychologic Evaluation 
LLLP PL 
Impaired 
Function 










Function 












TNumbers in parentheses are mean Category errors. 


patient since the onset of the disease, 
counted only once. 

Objective Measures of Physical Disabili- 
ty.—The Purdue Pegboard, a test of manip- 
ulative dexterity, was also given to the 
subjects. 

Demographic Information.— Reported and 
diagnosed length of illness, age at reported 
onset and diagnosis, age at time of testing, 
sex, educational level, and disease state 
(remission or exacerbation) were noted for 
each subject. 


Procedure 


Each subject was given a complete neu- 
rological examination by one of us 
(K.R.E.). On the basis of the results of this 
examination, as well as a review of the 
patient's history, the physician's ratings 
were completed. Following the physical 
examination, the psychological tests were 
administered by a psychometrician. 


RESULTS 


Fifty-one percent of those able to 
complete the Category Test scored 
within the impaired range, using the 
standard cut-off of 50 errors. The 
mean number of errors for all subjects 
was 55.05 (SD, 25.44). The mean pro- 
rated Verbal IQ was 104.36 (SD, 
12.44). 

To control for the effect of IQ and 
level of education on Category per- 
formance, a new set of Category 
scores was constructed using a tech- 
nique designed by Leli and Filskov." 
Premorbid IQ was estimated by aver- 
aging the expected IQs for each sub- 
ject based on his or her educational 
level and occupation.” A predicted 
Category score was obtained for each 
subject based on this estimated pre- 
morbid IQ. The difference between 
the obtained Category error score and 
the predicted Category error score 
was then derived. Subjects whose 
number of errors were 2 SD or more 
above the mean for their IQ were 
considered impaired, even if their 
Category score was less than the stan- 
dard cut-off. Subjeets whose number 
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Table 3.—Cognitive Function 
in Patients With 
Multiple Sclerosis (N = 52) 






Cognitive Function 















Intact, 
No. (%) 


Evaluative 





Impaired, 
No. 1%) 









Clinical esti- 
mation 45 7 
Psychological 
testing 
Intact 23 (51.1) 


22 (48.9) 






1 (14.3) 
6 (85.7) 















Impaired 








Above 








Cognitive function 


Impaired 





Table 4.—Distribution of Impaired Subjects (N = 52) 


Level of Neurologic Involvement 
LLB aaaaaaMŇl“ 


Mean, No. 





Intact 4 (34.25)* 
14 (71.71) 












Below 
Mean, No. 








20 (33.45) 24 
14 (69.79) 28 





*Numbers in parentheses are mean Category errors. 


of errors were 2 SD less than the mean 
for their IQ were considered normal, 
even if their Category score exceeded 
the cut-off. 

This operation resulted in two sub- 
jeets being moved from the normal to 
the impaired group; no subjects met 
the criterion for moving from im- 
paired to unimpaired. Thus, 29 (54.7%) 
of the subjects were considered to 
have impaired cognitive functioning. 

Although Category performance is 
correlated with age, there is no pub- 
lished data or generally accepted rule 
whereby age covld be taken into 
account in the same manner as IQ or 
education. Thus, with this dichoto- 
mous data, in which we were seeking 
to make a judgment of impaired vs 
unimpaired, there appears to be no 
adequate means for controlling for 
age. While this could result in over- or 
under-representation in either group, 
careful examination of the raw data 
from a clinical point of view suggests 
that this is not the case. 

The corrected performance of the 
subjeets on the Category Test was 
compared with the observations made 
on neurological examination. These 
results are presented in Tables 2 and 
3. Of the 25 patients who had no 
clinical indications of cerebral involve- 
ment (no visual or mentation prob- 
lems), eight (34.8%) scored within the 
impaired range on the Category Test. 
Of the 45 patients who were clinically 
judged to have intact mentation, 22 
(48.9%) scored within the impaired 


range. Of those patients who were 
clinieally judged to have impaired 
mentation, six out of seven (85.7%) 
were cognitively impaired. Another 
observation of interest is that of the 
21 patients with a history of visual 
system involvement (on the Kurtzke 
Visual System Scale), 19 (70%) were 
found to be cognitively impaired. Ful- 
ly half of the patients with MS <ested 
were thus found to have a significant 
degree of cognitive impairment (Ta- 
ble 2), an unexpectedly high propor- 
tion as judged on the basis of clinical 
evaluation by the neurologist. 

The number of errors made on the 
Category Test correlated significantly 
(P < .001) with age (r = .41), reported 
length of illness (r = .48), diagnosed 
length of illness (r = .43), and similar- 
ities subtest scores on the WAIS 
(r = .50), and a greater number of 
errors was also associated with 
guardedness or denial as measured by 
the K scale of the MMPI (r = —.42). 
Impairment on this cognitive task did 
not correlate significantly with de- 
pression, level of physical disability, or 
degree of neurological involvement. 
In fact, the number of impaired sub- 
jects was equally distributed above 
and below the mean cumulative score 
on the Poser Scale (Table 4). 

Regarding the personality profiles 
of patients with impaired cognitive 
functioning, examination of the clus- 
ter analysis described in a previous 
study" suggests that there are two 
divergent extremes in psycho ogical 
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presentatien: while one group of cog- 
nitively impaired patients exhibited 
severely disordered psychological 
furctioning, anotner group exhibited 
ncrmal persenality functioning. 


COMMENT 


Cognitive imprzirment, as demon- 
strated on a task of abstract concep- 
tumlization. was widely prevalent, 
with 29 our of 53 (54.7%) of the sub- 
jees scoring in the impaired range. 
There is ne evidence to indicate that 
this impairment results from depres- 
siom or meed discurbances, as some 
authors here suggested. Nor can it 
be related to fatigue due to physical 
mgairmen: as others’ have postu- 
lated, as the task was specifically cho- 
sem becaus= of its lack of a timed 
motor commerent Rather, it seems 
likely that the impairment is the 
result of cerebral nvolvement. 

That the prorated Verbal IQ of the 
sam ple remains in the average range 
is rot surprising, as the verbal sub- 
tests of the W LIS (with the exception 
of Digit Span and Arithmetic) have 
been shewr to be fairly resistant to 
many types of brain damage or cere- 
bral involvement. However, it is this 
verr fact, combined with the nature of 
the timed moter tasks of the Perfor- 
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mance IQ, which makes it difficult to 
interpret reliably the results of stud- 
ies that rely primarily on the WAIS or 
Wechsler-B=llevue and has created 
some of the controversy in the litera- 
ture. ° The fact that Similarities 
subtest scores did decrease as cogni- 
tive impairment, measured by the 
Category “est, increased may be 
related to the somewhat greater 
degree of abstraction required on this 
subtest. 

Many au-hors who have observed 
cognitive impairment in patients with 
MS have ncted that it tended to be 
related to greater physical disability 
or neurological involvement, although 
most have cemmented on the variabil- 
ity in the da£a.'5 7*2»?! However, it is 
reasonable to assume that the proba- 
bility of fiading any given lesion 
increases as the duration of disease 
lengthens. & more important question 
is whether or not cognitive impair- 
ment resulting from cerebral plaques 
may occur early enough in the disease 
for its detection to enable the physi- 
cian to move the patient from the 
"possible" tc the "probable" MS cate- 
gory, or from the "probable" to the 
"definite" estegory. The finding of 
cognitively impaired patients equally 
distributed bove and below the mean 
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of neurological invelvement and of 
impaired patients with low ratings on 
the Kurtzke Scale indicate that cere- 
bral involvement of this type may in 
fact occur early in the disease. 

This study has also demonstrated 
that cognitive impairment may not be 
readily detected by neurologists dur- 
ing the course of their examination. 
Specialized psychological testing 
should become a routine part of the 
diagnostic evaluation of patients sus- 
pected to have MS, especially those 
with symptoms of involvement of the 
visual system. 

Cognitive impairment need not 
present as a gross disorder of menta- 
tion. Cluster analysis yielded a similar 
number of impaired subjects with 
either psychotic-like symptoms or nor- 


mal psychological adjustment.” Just 


as the cognitive impairment may not 
be detected by the paysician, it may 
not be readily apparent to the patient, 
but rather be "silent" in terms of its 
effect on his day-to-day functioning. 
Again, this underscores the need for 
formal psychological evaluation. 
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Phenytoin and Formation of T Lymphocyte Rosettes 


Barbara A. Neilan, MD, Ilo E. Leppik, MD 


® Phenytoin sodium has been asso- 
ciated with the formation of altered T 
lymphocyte rosettes in vitro. To investi- 
gate the clinical relevance of this observa- 
tion, the formation of T lymphocyte 
rosettes in nine patients was studied 
before treatment with phenytoin and after 
therapeutic concentrations of the drug in 
plasma were attained. The percentage of 
total rosette-forming cells found before 
treatment was not significantly different 
from the percentage found 24 hours after 
treatment. Likewise, the percentage of 
active rosette-forming cells before pheny- 
toin therapy was not significantly less 
than after therapy. These results suggest 


that in vivo treatment with phenytoin does 


not acutely inhibit the formation of T lym- 
phocyte rosettes. 
(Arch Neurol 37:580-581, 1980) 


Abnormal immune responses have 

been found in 60% of the 
patients in a general hospital who 
were treated with phenytoin sodium.' 
Impairment of both humoral and cell- 
mediated immune functions has been 
reported.^* Furthermore, it has been 
suggested that the occurrence of lym- 
phomas and autoimmune diseases in 
patients treated with  phenytoin 
might be related to suppressed cellu- 
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lar immune reactivity? In addition, 
phenytoin has recently been impli- 
cated in the pathogenesis of T cell 
leukemia." 

Cellular immune responses are me- 
diated primarily by thymus-derived T 
lymphocytes, which are identified 
most often by the rosetting procedure. 
Recently, two independent studies 
have described acute in vitro inhibi- 
tion of the formation of T lymphocyte 
rosettes by phenytoin.’* Therefore, 
we examined the effect of phenytoin 
on the formation of T lymphocyte 
rosettes in patients before and after 
initiation of phenytoin therapy. 


PATIENTS AND METHODS 


The cases of nine patients (aged 21 to 97 
years) who were admitted after a first 
seizure to the Neurology Service at St 
Paul-Ramsey Medical Center, St Paul, 
were studied. After obtaining informed 
consent and before treatment with pheny- 
toin, a blood sample was obtained at 8 AM 
for lymphocyte assays. Newly diagnosed 
epileptic patients at St Paul-Ramsey Medi- 
cal Center are routinely given 18 mg/kg of 
phenytoin sodium orally or intravenously 
(as described elsewhere*'*^) to attain thera- 
peutic concentrations quickly. All study 
patients were “loaded” with phenytoin. 
The next morning, a blood sample was 
again obtained at 8 am for lymphecyte 
studies and the determination of pheny- 
toin concentration. 

Active and total rosette-forming cells 
(RFCs) were determined by rosetting pro- 
cedures. These two T lymphocyte popula- 
tions have been defined by their differing 
ability to bind sheep RBCs (SRBCs) in 
rosette formation. Active RFCs are charac- 
terized by rapid (5-minute) rosette forma- 
tion and total RFCs are characterized by 


rosette formation after a longer period. It 
is important to determine both populations 
since total RFCs are believed to represent 
all T cells in the periphera! blood, while 
active RFCs may represent a subpopula- 
tion of immunologically active T lympho- 
cytes." Moreover, in patients with malig- 
naneies, active RFCs correlated more close- 
ly with disease status than did total 
RFCs.'* 


Active Rosette-Forming Cells 


The method of Wybran and Fudenberg* 
was used to determine the number of 
active RFCs. Briefly, lymphocytes and 
fetal calf serum were incubated for one 
hour at 37 °C. Sheep RBCs were then added 
in a ratio of &1, and the mixture was 
centrifuged for five minutes. The cells 
were immediately resuspended, slides were 
prepared, and RFCs were counted. An RFC 
was defined as a lymphocyte with three or 
more adherent SRBCs. Results were 
expressed as the percentage active RFCs. 


Total Rosette-Forming Cells 


Total RFCs were measured by the roset- 
ting procedure described by Kaplan and 
Clark.'? Briefly, treated SRBCs were incu- 
bated with lymphocytes (with a SRBC- 
lymphocyte ratio of 35:1) at 37 °C for 15 
minutes, centrifuged, and then incubation 
was continued in an ice bath for 30 min- 
utes. The pellets were gently resuspended, 
slides were prepared, and RFCs were 
counted as described for active RFCs. 


RESULTS 


The total lymphoeyte counts of the 
nine patients averaged 1,875/cu mm 
(SE, 110/eu mm) before treatment 
and 1,844/cu mm (SE, 172/cu mm) 
after treatment. The mean percent- 
age of active RFCs before treatment 
(25.4% + 1.0%) was not very different 
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from tæ mean percentage after treat- 
ment 24% + 10%). Likewise, no 
great change in tetal RFCs was found 
after pheny-oin tarapy (before treat- 
ment, 45.87- + 0.5%; after treatment, 
156% — 0.77). 

The soneentrations of phenytoin in 
plasme measured at the time of 
the |-mphscyte assays averaged 
12.1 + 14 pe/mL. None of the pa- 
tients aad an alergic response to 


phen ytsin. 
COMMENT 


Phemytoim has been associated with 
altered formatior of T lymphocyte 


l.Sorr*| TC. Forzes IJ: Depression of 
immune competence bys henytoin and carbamaz- 
epine Clo Ezp 'mmuael 20:273-285, 1975. 
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rosettes in vitro.** With the use of 
rosetting assays identieal to those 
used in one in vitro study,’ no effect 
on total or zetive RFCs was observed 
in nine pafients. The studies were 
performed within one day of the ini- 
tiation of phenytoin therapy because 
an acute im vitro effect has been 
observed. Tae phenytoin concentra- 
tions in the patients were similar to 
those attain»d in the in vitro assay. 
The reason -or the difference in lym- 
phocyte reactivity to phenytoin in 
vivo and in vitro may involve meta- 
bolic or hormonal factors that are 
operative ir patients. It has been 
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shown that the inhibitory effect of in 
vitro isoproterenol on T lymphocyte 
rosettes is less pronounced when incu- 
bated in the presence of serum.'* This 
study, which was prompted by results 
from an acute in vitro investigation, 
does not exclude the possibility of the 
inhibition of rosette formation with 
long-term phenytoin therapy. 
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cation and Research Foundation. 

Technical assistance was provided by Ann Gus- 
tafson. 


active E rosette test: Correlation with delayed 
cutaneous hypersensitivity. J Immunol 116:1110- 
1114, 1976. 

12. Wybran J, Fudenberg HH: Thymus-de- 
rived rosette-forming cells in various human 
disease states: Cancer, lymphoma, bacterial and 
viral infection, and other diseases. J Clin Invest 
52:1026-1032, 1973. 

13. Kaplan ME, Clark C: Improved rosetting 
assay for detection of human T lymphocytes. 
J Immunol Methods 5:131-135, 1974. 

14. Galant SP, Remo RA: f-Adrenergie inhibi- 
tion of human T lymphocyte rosettes. J Immunol 
114:512-513, 1975. 


RADIUS 


Phenytoin & T Lymphocyte—Neilan & Leppik 581 


Child Neurology 


Pediatric Metrizamide Ventriculography 


Herbert M. Swick, MD, John R. Sty, MD 


è Although computerized cranial to- 
mography (CT) is useful for the diagnosis 
of hydrocephalus and various fluid-con- 
taining intracranial cysts, CT cannot 
always define the functional relationship 
of the cyst to the normal CSF pathways. In 
such cases, ventriculography may be nec- 
essary to determine proper treatment. 
Metrizamide, a nonionic water-soluble 
contrast medium, has been used for mye- 
lography and ventriculography in adults 
and for myelography in children. Eleven 
children have had ventriculograms using 
metrizamide with conventional roentgen- 
ographic techniques. Diagnostic informa- 
tion was obtained in all but one study. No 
major complications occurred. 

(Arch Neurol 37:582-584, 1980) 


he nonionic water-soluble contrast 

medium metrizamide (Amipaque) 
was introduced as a positive contrast 
agent in 1972 and has been used in 
both myelography and ventriculogra- 
phy.'* The agent is effective for mye- 
lography in children,** but experience 
with pediatric metrizamide ventricu- 
lography is limited. We report our 
experience with metrizamide as a con- 
trast medium for pediatric ventricu- 
lography using conventional roent- 
genographic techniques. 


PATIENTS AND METHODS 


Eleven children have had ventriculogra- 
phy with metrizamide as a contrast 
medium. Two children had ventriculogra- 
phy performed twice, so that data from a 
total of 13 examinations were obtained. 
The patients ranged in age from 2 months 
to 12 years. All children had computerized 
tomographic (CT) studies before ventricu- 
lography. Ventriculograms were obtained 
to evaluate the etiology of hydrocephalus 
and to investigate intracranial cysts. Chil- 
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dren with CNS tumors were not included in 
the study. 

Patients were sedated prior to study, 
using the regimen shown in the Table. All 
children examined had either an indwell- 
ing ventricular catheter or open sutures. A 
25-gauge needle with a Huber point was 
used to place the contrast medium into the 
ventricles if a reservoir was present. In 
children with open sutures, a 22-gauge 
styletted needle was used to place the 
contrast medium into the ventricles or cyst. 
The volume and concentration of metri- 
zamide was determined by the patient's 
age and size of the ventricular system (as 
indicated by CT). For neonates, a 2- to 
4-mL volume was used, in a concentration 


of 180 to 190 mgl/mL; for children 3 
months to 5 years old, a 4- to 7-mL dose in a 
concentration of 200 tc 210 mgI/mL was 
used; and for children aged 5 to 12 years, a 
6- to 10-mL dose in a concentration of 200 
to 230 mgI/mL was used. 


RESULTS 


Twelve of the 13 ventriculograms 
were of high quality and provided 
important diagnostie informaticn. In 
one child, the volume and concentra- 
tion of metrizamide was too dilute, so 
that ventriculography with conven- 
tional techniques was nondiagnostic. 
The studies demonstrated obstruction 


Doses of Sedative Medication 


Patient Age, 


Secobarbital 
yr (Seconal), mg/kg 


(Vistaril IM), mg/kg 





Hydroxyzine 
Hydrochloride 


Meperidine 
Hydrochloride 
(Demerol), mg; kg 


Fig 1.—Extraventricular obstructive hydrocephalus. Ventricles are enlarged, but commu- 


nication is demonstrated. 
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Fig 2—Extreventricusar hydrocephalus, 
with metrizemice im basal cisterns (ar- 


ow.. 


Fig 4.—Nondiagnostic ventriculogra n. 
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Fig 5.—Computerized tomogram with me- 
trizamide as contrast medium. Note com- 
munication between ventricles and poste- 
rior fossa cyst (arrow) (same patient as Fig 
4). 


Fig 6.—Four-hour delayed radionuclide 
ventriculogram. Note communication be- 
tween ventricles and posterior fossa cyst 
(arrows) (same patient as Fig 4 and 5). L, 
A, P: lateral, anterior, and posterior 
views. 
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or, when present, communication be- 
tween ventricles, the cyst and a ven- 
tricle, or the cyst and the subarach- 
noid space. Figures 1 and 2 show 
extraventricular obstructive hydro- 
cephalus, with communication be- 
tween the ventricles and the sub- 
arachnoid space. Figure 3 is a ventric- 
ulogram from a child with aqueductal 
stenosis, showing complete obstruc- 
tion at the aqueduct. 

In the one child with a nondiagnos- 
tic study, CT performed while the 
diluted metrizamide was still present 
adequately defined the abnormality. 
The same child was subsequently 
studied with radionuclide ventriculog- 
raphy using technetium Te 99m pen- 
tetic acid (2.0 mCi). The same diagnos- 
tie information was obtained with 
both techniques (Fig 4 through 6). 

No major complieations related to 
metrizamide occurred in this group of 
children. 


COMMENT 


Computerized cranial tomography 
is now the standard initial examina- 
tion used to identify many anatomic 
abnormalities of the CNS, including 
the fluid-containing spaces. Frequent- 
ly, CT is definitive and will eliminate 
the need for more invasive tech- 
niques.** However, there are still clin- 
ieal situations for which proper man- 
agement requires a more complete 
understanding of CSF dynamics. For 
example, surgical correction of hydro- 
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cephalus or intracranial cysts requires 
an understanding of their etiology 
and of possible connections between 
the abnormal fluid-filled spaces and 
the ventricular system. If information 
cannot be obtained from CT, then 
metrizamide ventriculography can be 
used to clarify the abnormality. 

Metrizamide has low toxicity, both 
in humans and in experimental ani- 
mals.'*-** The most common complica- 
tions include headache, nausea, and 
vomiting. Headaches are no more fre- 
quent with metrizamide than any oth- 
er contrast agent; nausea and vomit- 
ing occur in 26% of children following 
myelography.: Seizures may occur 
with several of the water-soluble con- 
trast media used for neuroradiology, 
though they are much less common 
with metrizamide than with iothala- 
mate meglumine or iocarmate meglu- 
mine.'*'* The epileptogenic potential 
of metrizamide appears to be related 
to the dose and contact with the cere- 
bral cortex.'? 

In adults, metrizamide has been 
used safely for myelography and ven- 


triculography.’* In children, metri- | 


zamide has proved to be well tolerated 
when used for myelography and cis- 
ternography.** In the present group 
of patients, metrizamide also proved 
to be well tolerated when used for 
ventriculography. No child had sei- 
zures, even when there was ventricu- 
lar obstruction. In a previous study, ° 
no seizures occurred among nine 
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patients who had metrizamide in-ro- 
duced into the ventricles or posterior 
fossa. Thus, the epileptogenic poten- 
tial of metrizamide, when used in the 
volumes and concentrations previous- 
ly cited, is quite small Small doses in 
obstrueted ventricles do not seem to 
cause a problem. 

No child had severe nausea or.vom- 
iting after ventriculography, even 
though a few of the children hac an 
isolated episode of emesis in the rst 
six hours after the study. Vomiting 
can be minimized by ensuring ade- 
quate hydration. Most young children 
need to have fluids restricted for only 
three to four hours prior to ventriculo- 
graphy. | 

Metrizamide appears to be a safe 
and effective contrast medium for 
ventrieulography in children. Metri- 
zamide ventriculography using con- 
ventional  roentgenographic tech- 
niques permits definition of abnormal 
fluid-containing spaees within the 
CNS. The technique is especially use- 
ful when CT is not diagnostic or when 
further information is needed to plan 
effective managemert. Similar diag- 
nostic information can be obtained by 
metrizamide ventriculography com- 
bined with CT or, on occasion, by 
radionuclide ventriculography. 


Nonproprietary Name and 
Trademark of Drug 


Metrizamide—A mipaque. 
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Perinata. Hypoxic-Ischemie Brain Damage 
and Intraventricular Hemorrhage 


A Pethegeretic Model 


Hans C. Lou, ML, PaD 


è ?ermais|  hwpexic-ischemic brain 
damage and intraventricular hemorrhage 
(VN: ae important causes of death and 
neurologic and intelectual! dysfunction. 
Both lesions are welated to perinatal 
asphyxie, and the amm of our review is to 
establisa a Compremensive pathogenetic 
model. Gur previous finding that cerebral 
biood flew is pressere-passive in perina- 
tal distress is cru: a, as periods of hyper- 
tension and hypetension alternate in the 
distressed infant Ir hypertension, trans- 
mura peessure increases in the capillar- 
ies, leading t» edema and, in premature 
infants, »ventual vunture of vessels and 
IVH. ntrsvertrcular hemorrhage induces 
vasospasm and isch=mia. Ischemia is the 
direct r»sul! of ^wpotension. Cerebral 
biooc flaw stu. dies:performed a few hours 
after birn with su»szquent examinations 
at ore year of aee point to a decisive 
efec o neonatal schemia on subse- 
quen development. 

(Arch eure; 37555-587, 1980) 


Abnormal reurclegiec and intellectual 

development z£ect the lives of an 
estimated IC% ef -nildren in modern 
society. Among th= causes of impair- 
ment, h*pox e isehemia and intraven- 
tricu ar nemerrhage (IVH) rank high. 
In acodit on, they ase important causes 
of n2oratal dea:l- the majority of 
infarts ivin» witkin the first month 
of life saow 3atuoznatomical signs of 
hypoxicaschemic brain lesions.'? The 
neurepa-holog;c cLanges are amply 
reviewed elsewher= * The character 
of these lesions is termined by post- 
conceptibn age, extent and duration of 
insul-, -nd interval between insult 
and cea.h. Im general, the lesions are 
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located predominantly in border zones 
between vascular territories.'* Typical 
examples are periventricular leuko- 
malacia and, in mature infants, para- 
sagittal cortical infarets. It is now 
known from computerized tomo- 
graphice (CT) studies that more than 
40% of babies with birth weight below 
1,500 g subsequently have intraven- 
tricular hemerrhage" from the capil- 
laries of the zerminal matrix.'* These 
hemorrhages are often fatal or may 
lead to the development of hy- 
drocephalus.'  Hypoxic-ischemie le- 
sions and IVE often occur in the same 
patient; they are related to perinatal 
asphyxia and consequent hypoxia and 
hypercarbia.* ^ Recent data permit 
establishment of a comprehensive 
model of the pathogenesis of both 
these disorders. 


FACTORS THAT PREDISPOSE 
TO PEFINATAL ASPHYXIA 


Conditions leading to perinatal as- 
phyxia are i-sufficent gas exchange 
or transport, either via the placenta 
or, postnatally, via the lungs. Prenatal 
risk factors can be general maternal 
conditions, such as toxemia, diabetes 
mellitus, cardiovascular disorders, or 
infectious diseases, or more specifical- 
ly, obstetrica! abnormalities, such as 
incompetent cervix, prolapse of umbil- 
ieal cord, placenta previa, hydramnios, 
premature rupture of the membranes, 
or multiple pregnancy. Intrapartum 
risk factors include abnormal position 
of the fetus or prolonged labor and 
difficult delivery. Neonatal factors 
are important: prematurity, respirato- 
ry distress, eardiopulmonary abnor- 
malities, infec-ious disease, hemolysis, 
and convulsioas.! 


Deficient Autoregulation 
in Perinatal Distress 


Crucial to the understanding of the 
pathogenesis of perinatal hypoxic 
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ischemia and of IVH is our recent 
finding of deficient autoregulation of 
cerebral blood flow (CBF) in the dis- 
tressed fetus: and necnaze.'* Cerebral 
blood flow was studied in utero in 
fetal sheep by the radioactive micro- 
sphere technique. In slightly hyper- 
tensive asphyxia, CBF was increased 
fivefold, but it decreased proportion- 
ally in hypotension induced by bleed- 
ing, indicating artericlar dilation 
and pressure-passive CBF.'* 

In 19 distressed newborns, we found 
a proportional relaticnship between 
arterial blood pressure (aBP) and 
CBF a few hours after birth. This 
relationship was alsc seen in sub- 
groups defined by  birthweight 
(= 2,000 g or > 2,000 g) and by the 
degree of asphyxia at birth (Apgar 
score < 7 at 1 minute end Apgar score 
= 7) indicating pressure-passive CBF 
in neonatal distress. Im these infants, 
CBF was studied by zhe '**Xe clear- 
ance technique.'* Under normal condi- 
tions, CBF in the mature organism 
is independent of variations in aBP 
within a wide range. and cerebral 
circulation is not greatly decreased 
even at quite low pressures, due to 
decreased vascular resistance (arterio- 
lar dilation).'* Hence the energy state 
of the brain is preserved, a prerequi- 
site for normal functional activity and 
morphologie integrity? Conversely, 
higher aBP induces arteriolar con- 
striction, and CBF and the transmural 
pressure gradient in capillaries re- 
main fairly constant." Since normal 
autoregulation is absent in the dis- 
tressed newborn, even moderate hypo- 
tension leads to a proportionate 
decrease in CBF and kenee ischemia. 
The effect of ischemia is further 
aggravated by hypoxemia. In kyper- 
tension, the high pressure is transmit- 
ted unhampered to the capillary wall 
with the risk of rupture, as protective 
arteriolar constriction does not occur. 











Thus pressure changes become of 
prime pathologic relevance. 


Arterial Pressure 
Changes in Asphyxia 


There are no data on blood pressure 
in the human fetus, so that deductions 
must be made from observations in 
animals. In the preterm sheep fetus, 
the difference in pressure between 
the umbilical artery and vein is about 
20 mm Hg, and this difference 
increases toward term to 35 mm Hg." 
The deduction that low arterial pres- 
sures occur in the human preterm 
fetus is supported by the finding by 
many pathologists that the smooth 
cell layer of the arteries and arterioles 
is very thin. There are reasons to 
suspect that aBP increases during 
birth, as even slight or moderate 
asphyxia initially leads to hyperten- 
sion,” and the birth process itself is a 
hypoxic insult. This is also the case, 
although to a lesser degree, in cesar- 
ean sections. Furthermore, during 
delivery of the head, cardiac decelera- 
tions are produced with each uterine 
contraction. Deformation of the head 
probably raises intracranial pressure 
and elicits a Cushing's response: arte- 
rial hypertension and bradycardia. 
The mean arterial pressure in normal 
full-term infants is about 45 mm Hg, 
and about 40 mm Hg in infants with 
birth weight of 1,500 g. These pres- 
sures are probably higher than those 
of a fetus of corresponding gestation- 
al age or size and reflect the well- 
established pattern of a rise in sys- 
temic arterial pressure and a fall in 
pulmonary arterial pressure as the 
ductus arteriosus closes.? 

If asphyxia is prolonged, arterial 
hypotension will supervene, possibly 
due to exhaustion of myocardial car- 
bohydrate stores. Actually, hypoten- 
sion is the rule during the first few 
hours after birth in moderately or 
severely distressed infants.'^?:-25 

As the infant recovers, arterial 
pressure returns to normal. However, 
longitudinal studies of aortic blood 
pressure during the first days of life 
have shown that further considerable 
rises occur in a number of events: 
motor activity, handling procedures as 
sucking or physiotherapy, or during 
apnea or convulsions.” These events 
may raise the mean aBP to 80 to 100 
mm Hg, even in the small premature 
babies, probably due to increased sym- 
pathetic activity. 


PATHOLOGIC EFFECTS 
OF PRESSURE CHANGES 


It would seem from the facts just 
mentioned that in the distressed baby, 
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periods of hypertension and hypoten- 
sion alternate. As CBF is pressure- 
passive, lesions due to both can be 
expected, and new data have con- 
firmed this. 


Blood-Brain Barrier Damage 


Sheep fetuses submitted to pro- 
longed partial asphyxia have been 
studied with injection of the albumin 
marker Evans blue 15 minutes prior to 
sacrifice. Pronounced extravasation 
of albumin was seen, as indicated by 
blue coloration throughout the brain 
parenchyma." 

In newborn infants who have suf- 
fered hypoxic-ischemic insults, tech- 
netium scans have likewise shown evi- 
dence of damage to the blood-brain 
barrier (BBB). The BBB damage is 
probably due to the combined effeet of 
vasodilation and hypertension during 
the initial stage of asphyxia,” but in 
severe asphyxia, tissue necrosis may 
be an important factor. The possibili- 
ty of BBB damage seems to offer an 
explanation for the fact that asphyxic 
infants are especially prone to develop 
kernicterus even in the presence of 
moderate hyperbilirubinemia, as the 
transport of albumin-bound bilirubin 
from the vascular bed into the brain 
parenchyma is enhanced.” 


Intraventricular Hemorrhage 


As mentioned in the introduction, 
IVH is a very frequent event in small 
premature infants. Labeled RBCs 
injected soon after birth have shown 
that IVH usually occurs 12 to 72 hours 
after birth. In a few cases, however, 
there is clinical and pathologic evi- 
dence that the hemorrhages were 
present at birth.'^ The hemorrhages 
usually arise from the capillaries of 
the subependymal germinal matrix, 
which is maximally developed in the 
beginning of the third trimester." It 
is easy to understand why this region 
is particularly vulnerable: it is the 
most richly perfused region in the 
brain and is very loosely organized, 
with poor mechanical support of the 
vessels." As autoregulation is defi- 
cient and dramatic increases in arteri- 
al pressure are frequent during recov- 
ery from asphyxia, it has been hypoth- 
esized that the hemorrhages are due 
to rises in arterial pressure.'*? This 
hypothesis has recently received sup- 
port from experimental studies: it has 
been possible to induce IVH in nearly 
all newborn puppies by raising the 
mean aBP from 50 to 80 mm Hg.” 
Newborn puppies are born with a per- 
sisting germinal matrix. If the hemor- 
rhage is substantial, a shock state will 
develop. 





‘ " =A 


Ischemia 


Edema (due to lactic acid accumula- 
tion and damage to the BBB") and 
IVH raise intracranial pressure’! 
and decrease perfusion pressure (ar- 
terial pressure minus intracranial 
pressure) with ischemia as a result, as 
autoregulation is lacking. The IVH in 
itself induces vasospasm and hence 
ischemia, as demonstrated by Doppler 
ultrasound detection of pulsations in 
the anterior cerebral artery.” Infu- 
sion of HCO; in asphyxiated neonates 
also seems to aggravate cerebral 
ischemia.? This effect is to be 
expected if the blood-brain barrier is 
damaged and permits passage of 
HCO; into the perivascular tissues, 
since increased pH will induce vaso- 
constriction.** Finally, cerebral is- 
chemia is to be expected as the direct 
result of circulatory depression and 
hypotension so often seen in dis- 
tressed neonates." 


Effect of Neonatal Cerebral 
ischemia in Subsequent Development 


Neonatal cerebral ischemia is a 
decisive factor for subsequent cere- 
bral development. Determinations of 
CBF by means of the “*Xe clearance 
technique in 19 infants a few hours 
after birth have given very low values 
(= 20 mL/100 g/min) in ten in?ants. 
Of these ten infants, three died in the 
neonatal period and showed signs of 
cerebral necrosis (periventricular leu- 
komalacia). The surviving infants 
were studied at a follow-up examina- 
tion at one year of age, when cerebral 
atrophy was demonstrated in arother 
three infants in the low-flow group, 
and in all except one abnormal neuro- 
logic signs had developed. This find- 
ing is in good agreement with experi- 
mental data.??^* In contrast, in none of 
the nine infants in the high-flow 
group did atrophic lesions or major 
neurologic impairment develop. with 
the exception of one infant who died 
with IVH. No other neonatal factor 
has shown such a clear relationship to 
subsequent neurologic development. 
In other words, according to the best 
knowledge at present, cerebral is- 
chemia appears to be the critical fac- 
tor in the development of hypoxic- 
ischemic brain damage. As modern 
ventilatory techniques have resulted 
in good control of oxygenation of the 
blood, there now is a clear need for 
more adequate techniques to prevent 
circulatory failure. It is not enough to 
oxygenate the blood, it has to reach 
the brain. 

In its turn, cerebral ischemia will 
aggravate the asphyxic changes in the 
brain: increased Pco., decreased Po, 
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lowed by restoration of aBP.'^ Hence, 
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is completed as demonstrated dia- 
grammatically in the Figure. 


CONCLUSION 


It is apparent from the present dis- 
cussion that the principal lesions of 
perinatal asphyxia—cerebral hypoxic- 
ischemic damage and IVH~are patho- 
genetically interrelated, a conception 
that has long been suspected by 
pathologists.**** Prevention of such 
lesions would require, on the one hand, 
circulatory support te prevent hypo- 
tension, and on the other hand, means 
to avoid excessive arterial pressure 
peaks in the early neonatal period. 
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Brief Communications and Clinical Notes 


Unusual Effects of Metrizamide Lumbar Myelography 


Constellation of Aseptic Meningitis, Arachnoiditis, 


Hydrocephalus, and Guillain-Barré Syndrome 


R. E. Kelley, MD; R. B. Daroff, MD; W. A. Sheremata, MD; J. R. McCormick, MD 


* A clinical constellation of aseptic 
meningitis, arachnoiditis, communicating 
hydrocephalus, and a Guillain-Barré syn- 
drome occurred following lumbar myelog- 
raphy with metrizamide. To our knowl- 
edge, Guillain-Barré syndrome has not 
been previously described following mye- 
lography with any contrast agent. Menin- 
geal reactions and hydrocephalus have 
been reported with other agents, but this 
is the first instance with metrizamide. 

(Arch Neurol 37:588-589, 1980) 


An unusual and unique constellation 

of neurological signs following 
metrizamide lumbar myelography is 
reported. 


REPORT OF A CASE 


A 65-year-old man underwent lumbar 
myelography with metrizamide after a 
one-month history of lower back pain and 
radiculopathy. Prior to installation of the 
dye (15 mL, 140 mg of iodine per milliliter), 
the CSF was clear, with a WBC count of 
0/cu mm, an RBC count of 300/cu mm, and 
protein concentration of 86 mg/dL. The 
myelogram revealed a herniated disk at 
L4-5. There were no immediate untoward 
complications. The following day the 
patient complained of headache, was seem- 
ingly deaf, and became transiently mute. 
His neck was stiff. A second lumbar punc- 
ture showed a WBC count of 4,600/cu mm 
with 87% polymorphonuclear leukocytes, a 
protein concentration of 960 mg/dL, and 
glucose concentration of 17 mg/dL. Spinal 
fluid cultures were negative, and a comput- 
erized tomographic (CT) brain scan was 


Accepted for publication Dee 13, 1979. 

From the Department of Neurology, Universi- 
ty of Miami School of Medicine. 

Reprint requests to Department of Neurology, 
D4-5, University of Miami School of Medicine, PO 
Box 016960, Miami, FL 33101 (Dr Daroff). 


988 Arch Neurol—Vol 37, Sept 1980 


normal. Over the next several days, the 
fever, headache and stiff neck persisted. 
He became communicative, but was disor- 
iented and confused. One week after mye- 
lography, the patient was started on a 
regimen of dexamethasone, 16 mg/day, 
and his condition improved greatly. During 
the next several weexs, repeated attempts 
at reducing the steroid dosage resulted in 
mental deterioration. Progressive lower 
extremity weakness and atrophy ensued; 
electrodiagnostic studies were compatible 
with a Guillain-Barré syndrome. Hyper- 
sensitivity to peripheral nerve was de- 
tected by both lymphoblastic transforma- 
tion and migration inhibition factor 
assays. 

Six weeks after myelography, the 
patient had a relapse, and a CT brain scan 
showed communicating hydrocephalus 
(Figure). A ventriculoperitoneal shunt was 
inserted and resulted in remarkable im- 
provement in mental status. A CT scan 
performed three weeks later showed 
normal-sized ventrieles with the shunt tub- 
ing in place. The last CSF sample, obtained 
12 weeks after myelography, had 19 mono- 
nuclear cells per cubic millimeter, a protein 
concentration of 322 mg/dL, and a glucose 
concentration of 69 mg/dL. Steroid dosage 
was slowly reduced and ultimately discon- 
tinued 21 weeks after myelography. Neuro- 
logical examination revealed a normal 
mental status except for mild memory 
impairment. Residual weakness seeondary 
to the neuropathy persists. 


COMMENT 


Localized lumbar arachnoiditis is a 
well-recognized complication of mye- 
lography with both oil'* and water- 
soluble contrast media." However, 
the incidence following myelography 
with metrizamide is believed to be 
lower than with other agents. *" 

Generalized adhesive arachnoiditis, 
presumably following a chemical men- 


Communicating 


ingitis, with the secondary develop- 
ment of hydrocephalus, has been 
reported following myelography with 


iophendylate injection (Panto- 
paque).''*'* A similar reaction has 
recently been described following 


lumbar myelography with water-solu- 
ble iocarmate meglumine.“ Their pa- 
tient, as did ours, had an excellent 
clinical response to ventriculeatrial 


Computerized tomocraphic brain scan 
showing communicating hydrocephalus 
six weeks after lumbar myelography. 
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shuntmg and 
asymptomatic. 

Although transient confusion occurs 
commenly after myelography with 
metrizamice,"'5* we have found no 
previous resort of a persisting confu- 
sional sta e except for a single 
mstanee wen metrizamide entered 
the cranial subarachnoid space and 
vertriular system in a patient who 
alread= hac hydrocephalus secondary 
to an acoustic neuroma.” 

Our patient hed an inexplicably 
high CSF protein concentration and 
an RB count of 300/cu mm prior to 
the installa ior of metrizamide. Both 
high p»oteir cancentration'* and CSF 
blood c»unt-*'* hare been reported to 
increa= the misk of chemical meningi- 
ts fmm  myelegraphie contrast 
agemts. Subseguert to the chemical 
meningitis, an immunologically me- 
diated generalized arachnoiditis (with 
secondary  1vcrocephalus) probably 
developed. This mechanism for arach- 
noiditi= has been hypothesized pre- 
viously.” Ar immane response may 
occur tc eontrast material acting as a 
hapten conjagateé to CSF protein 
molecule or RBC membrane. Such a 
response may be darected to antigens 
shared with he-arachnoid membrane. 
An alternative mechanism would be 
simple ~eact we arzchnoidal prolifer- 
ation sesondary to :he chemical men- 


ultimately became 


ingttis. 
Guillan-Bzenre syndrome is a well- 
recogni=d, immunologically me- 


diated, nflammatecy demyelinating 
neuropa hy. Its eecurrence in our 
patient -upperts the hypothesis of an 
immune response fer the arachnoidi- 
tis as well, a thougt nerve root dam- 
age asseciated ita the intrathecal 
indamm story re-porse to the contrast 
agent may have evoked the immune 
response to peripheral nerve. 
Althowzh CuillaimBarré syndrome 
has beer repemted following viral ill- 
nesses, xnmvnizatiens, and various 
surgical »rocedusmes," we are unaware 
of published reports following mye- 
lography Oneof as ( W.A.S.), however, 
has noter this im a rrevious instance. 
The patient underwent lumbar mye- 
lography with Panteoaque for radicu- 
lopathy. Following -his study there 
was marked imerease in pain. A second 
myelegram two weels later revealed a 
restrictec lumbar a-achnciditis. Ex- 
tremital weakaess fe lowed, and nerve 
conduction stadies were compatible 
with a Guillain-Barré syndrome. The 
patient progressed te respiratory pa- 
ralysis bet ultimately improved and 


left the hespitalitwo months later with 


moderate residual weakness. Six 
montas a ter «ischarze, the Guillain- 
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Barré synd-ome exacerbated, leading 
to respiratory paralysis and death. 
Both this patient and the subject of 
the presen- report demonstrated a 
sensitizatio? to peripheral nerves by 
two separate investigative tech- 
niques, lym»hoblastie transformation 
and migration inhibition factor as- 
says. Results of these in vitro tests”? 
and the electrodiagnostic studies sup- 
port the dinical diagnosis of an 
immune mediated inflammatory de- 
myelinating neuropathy in both in- 
stances. 

Since this report was accepted for 
publieation, -hree other relevant pub- 
lications hav? appeared. Jensen et al? 
reported a case with delayed develop- 
ment of obstructive hydrocephalus 
following myelography with Panto- 
paque. At aztopsy, a granulomatous 
arachnoiditis was found and a hyper- 
sensitivity reaction was postulated. 
Gelmers* analyzed the side effects in 
a series of 239 patients who under- 
went metrizamide myelography. Men- 
ingeal irritation developed in 4%, and 
some patients were febrile. The CSF 
pressure was always within normal 
limits, and the WBC count ranged 
from 2,000 te 800/cu mm. The total 
protein conceatration was only slight- 
ly elevated ir the CSF. The onset of 
meningeal s;mptoms occurred be- 
tween four aad six hours after mye- 
lography, and the duration was no 
longer than 2€ to 36 hours. In twelve 
patients, a cor fusional syndrome asso- 
ciated with marked anxiety developed. 
four to six hcurs after myelography. 
The duration of this reaction was 
from three to five days. Richert et al” 
performed psrchometric studies in 18 
patients ten hours after lumbar mye- 
lography wit metrizamide. Six pa- 
tients demonstrated an organic men- 
tal syndrome characterized by im- 
paired memory and depression. In 
these patients the presence of metri- 
zamide was demonstrated within the 
basal cisterns sy CT scanning; metri- 
zamide was not detected in the 
patients without the mental syn- 
drome. In all patients, the organic 
dysfunction -eversed within five 
days. 


Nonproprietary Name 
and Trademark of Drug 


locarmate meglumine- Dimeray. 
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Coma and Axonal Degeneration 
in Vitamin B,» Deficiency 


Kenneth S. Kosik, MD; Thomas F. Mullins, MD; Walter G. Bradley, DM, FRCP; 
Larry D. Tempelis, MD; Alfred J. Cretella, MD 


€ A 23-year-old woman with pernicious 
anemia, previously treated with folic acid, 
demonstrated an unusually rapid and 
severe course of neurologic deterioration. 
She was first seen with coma, myelopathy, 
and peripheral neuropathy. Her EEG 
showed repetitive nonperiodic suppres- 
sion bursts, probably related to the severe 
impairment of consciousness. A sural 
nerve biopsy specimen revealed promi- 
nent axonal degeneration. With cyanoco- 
balamin treatment, she regained normal 
mentation and the use of the upper limbs. 
She remains paraplegic, however, with a 
T10 sensory level. 

(Arch Neurol 37:590-592, 1980) 


T he neurological complications of 

pernicious anemia have been rec- 
ognized for more than 90 years. How- 
ever, since the discovery of the effica- 
cy of liver by Minot and Murphy’ and 
the isolation of vitamin B,, in 1948, 
experience with severe subacute com- 
bined degeneration has largely disap- 
peared from clinieal practice. As a 
result, vitamin B,, deficiency may not 
be considered in the differential diag- 
nosis of some neurological disorders, 
including inappropriate behavior and 
coma, which were known to be asso- 
ciated with pernicious anemia at the 
beginning of the century. Our report 
emphasizes impairment of conscious- 
ness in vitamin B,, deficiency and 
highlights the added risks of neuro- 
logical damage from the use of folic 
acid. This case provided an opportuni- 
ty to study the associated EEG pat- 
terns as well as a sural nerve biopsy 
specimen. 


REPORT OF A CASE 


A 23-year-old woman was transferred to 
Tufts-New England Medical Center, Bos- 
ton, in September 1977. From March 1976, 
she had taken folic acid intermittently for 
“mild anemia.” In June 1977, diarrhea 
developed, followed by malaise, weakness, 
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myalgia, and anorexia. She was admitted 
to another hospital in mid-July 1977 for 
confusion. There was mild diffuse muscle 
weakness, diminished knee and ankle 
jerks, but no sensory abnormality. 

Laboratory findings included the follow- 
ing: hemoglobin, 10.5 g/dL; hematocrit, 
32.7%; WBC count, 10,500 cu/mm; RBC 
count, normal; reticulocyte count, 2.8%; 
platelets, 104,000 cu/mm; serum creatine 
kinase, 275 IU/L (normal, < 110 IU/L); 
uric acid, 7.9 mg/dL; and plasma thyroxine 
(T,), 20.8 mg/dL (normal, 4 to 11 mg/dL). 
Results of other studies, including CSF, 
EEG, and brain scan, were normal. 

Confusion, drowsiness, and weakness 
increased. The muscle stretch reflexes and 
vibratory sensation at the ankles disap- 
peared. A muscle biopsy specimen and 
roentgenograms of the gastrointestinal 
tract were normal. Results of a bone mar- 
row aspirate were initially interpreted as 
normal. A diagnosis of hyperthyroidism 
was made, and the patient received propyl- 
thiouracil, prednisone, and propranolol hy- 
drochloride. 

Two weeks before being transferred to 
Tufts-New England Medical Center, à 
paranoid psychosis developed and a week 
later she became stuporous, with paralysis 
of all four limbs. 

On admission to Tufts-New England 
Medical Center, she could be aroused only 
briefly with painful stimuli and at times 
was unarousable. No abnormal posturing 
was seen. Her muscle tone alternated peri- 
odically between flaccidity and generalized 
hypertonicity that occurred mostly in the 
arms every 3 to 5 s. She was pale and 
cachectic with a normal tongue. Testable 
functions of the cranial nerves were intact. 
The only spontaneous movement was 
elbow flexion. There was noticeable distal 
wasting of the limbs with areflexia and 
absent plantar responses. There seemed to 
be a sensory level to pinprick at T8. 

Laboratory values were as follows: 
hemoglobin, 9.2%; hematocrit, 28.2%; WBC 
count, 4,900/cu mm; with 70% polymorpho- 
nuclear leukocytes and 30% lymphocytes. 
Peripheral blood smear showed some 
hypersegmented po ymorphonuclear leuko- 
cytes and fragmented RBCs. Mean eorpus- 
cular volume (MCV) was 100 cu u and lactic 
dehydrogenase level was 181 IU (normal, 
50 to 125 IU). All other studies, ineluding 
blood chemical analysis, arterial blood gas 
determinations, screening tests for drugs 
and heavy metals, and thyroid function, 
were unremarkable. Cerebrospinal fluid 
was under normal pressure, with a protein 
concentration of 30 mg/dL and no cells. 
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The EEG demonstrated a disorganized, 
low-voltage record with predominant and 
@ and ô activity, nonperiodic suppression 
bursts lasting up to a maximum of 4 s, and 
occasional sharp-wave activity. The non- 
periodic suppression bursts of the EEG 
coincided with clinical generalized flaccidi- 
ty; the intervening increased activity was 
associated with increased muscle tone. 

Bone marrow examined on the second 
hospital day showed megaloblastic erythro- 
poiesis. Review of the previous marrow 
examination showed a similar picture. On 
the third hospital day, treatment was 
started with parenteral cyanocobalamin 
(1,000 ug intramuscularly daily). The pre- 
viously high T, level was considered to be 
from an increased thyroxine-binding glob- 
ulin produced by an oral contraceptive, and 
propylthiouracil, propranolol, and predni- 
sone therapy were withdrawn. 

Serum vitamin B,, level prior to treat- 
ment with cyanocobalamin was 86 ng/L 
(normal, 150 to 125 ng/L) by radioassay 
competitive binding technique; serum fo- 
late level was 12 ug/L (normal, 3 to 21 
ug/L). Cyanocobalamin absorption by the 
Schilling test was 4.1%; after intrinsic fac- 
tor, 16.6%. Antiparietal eell antibodies 
were present. Gastric pH value was 6.0 and 
achlorhydria was present zfter histamine 
stimulation. Results of upper gastrointesti- 
nal tract barium studies were normal. A 
computerized tomography scan showed 
mild cortical atrophy. Results of a myelo- 
gram made after injection of iophendylate 
(Pantopaque) were normal. Urinary por- 
phyrin levels were normal. 

Maximum motor nerve conduction veloc- 
ity of the left median nerve was 46 m/s, of 
the left ulnar nerve, 58 m/s, both within 
normal limits. No motor response could be 
evoked by stimulation in the lower extrem- 
ities. An electromyogram showed diffuse 
acute denervation with no voluntary activ- 
ity in the leg muscles. 


Sural Nerve Biopsy 


Transverse sections of plastic-embedded 
material showed a normal density of mye- 
linated fibers, but a moderate number of 
larger myelinated fibers were at various 
stages of axonal degeneration. A small 
number of clusters of regenerating fibers 
was present. Microdissected single nerve 
fibers (N = 100) were graded on a scheme 
adapted from Dyck’: type A (normal), 54%; 
type B (myelin sheath irregularities), 8%; 


type C (segmental demyelination-acute), 


3%; type D (segmental demyelination-with 
partial remyelination), 6%; type E (axonal 
degeneration), 26%; type F (excessive vari- 
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ability of myelin sheath thickness between 
internodes), 0%; type 3 (excessive variabil- 
ity of myelin sheathethickness in an inter- 
nede), 1%; type H (myelin debris contained 
in Senwann cell of otherwise normal fiber), 
0%; and type (fiber mtact proximally with 
axonal degereration distally), 2%. The 
internodal lemgth s»eetrum of microdis- 
sected single serve fibers was normal. 
"Twelve days after -5mmencing cyanoco- 
balamin thera»r, her-eonscious level began 
te improve. The reticulocyte response 
reached a peal of 173% on the 12th day of 
therapy, and the h- moglobin and MCV 
returned to nermal <vels after a month. 
During the first memth of therapy, the 


patient regained full sroximal power in the 


arms, though distal muscles were still 
weak. with persisting distal deficits in 
position and -ioratery sensation out of 
proportion to he hypalgesia. Ten months 
after treatmert with eyanocobalamin, the 
parapiegia was unckanged, with absent 
knee and ankle jerks and total sensory loss 
below T10. Sarength in the arms was 
normal apart rom mjd weakness in the 
intrinsic hand muse ss. The upper limb 
reflexes were rmormal. Pain and light touch 
sensation were intaet in the arms, but 
vibration and jeint »osition sense were 
mildly impaired Su»ssequent EEGs im- 
proved with th» toss c^ suppression bursts. 
Eight months after treatment with cyano- 
cobalamin, the EEG was normal. 


COMNENT 


The notabe aspects of this case 
were as. follows: (1) the young age, 23 
years; (2) rapid pregression to coma 
within three months of the first symp- 
tom and the resti-ition of normal 
mental functien by vitamin B,, thera- 
py: (S) sever» but reversible EEG 
changes; (4) the raped development of 
an irreversible myelopathy that was 
obscured by the coneemitant encepha- 
lopathy; and (5) the prominent periph- 
eral neuropathy wita clear-cut axonal 
degeneration. 

This case emphases the danger of 
producing rapidly progressive and 
severe neurolegical damage by folic 
acid ir patien.s wita pernicious ane- 
mia. I: alse emphas:zes that vitamin 
B,, deficiency may be missed when 
the presentation is somewhat atypi- 
eal, such as wth malaise, weakness, 
and eonfusior, evæ though these 
symptoms were well «nown before the 
availability of treatment for pernic- 
ious anemia. Addisoa remarked that, 
"the mind oeeasionally wanders,” 
though this usually oeeurred pretermi- 
nally.* The second œŒ the nine cases 
reperted by Rassell et al? who first 
used the description “subacute com- 
bined degeneration of the spinal cord” 
resembled our »atiert with regard to 
the young age a flzecid paraplegia, 
and deliriousness fora month prior to 
death. Langden'" emphasized that 
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changes in the mental state can occur 
before the development of hemato- 
logic abnormalities. The mental 
changes may range from lethargy to 
psychosis, dementia or coma.''^* De- 
spite the severity of the impairment 
of consciousress in our patient, total 
recovery occurred with eyanocobala- 
min therapy. 

Slow wave abnormalities (3 to 7 Hz) 
have been reported in pernicious 
anemia. Walton et al'* found non- 
focal EEG abnormalities in up to 60% 
of the patients with pernicious anemia 
with a norma. mental state. The EEG 
at the time of the coma in the present 
patient is the most abnormal recorded 
in the literature and seems related to 
the severity of the impairment of 
consciousness Alternating flaccidity 
and hypertonieity corresponded to the 
flat and active wave patterns on the 
EEG. Despite these gross EEG 
changes, total recovery occurred with 
cyanocobalam n therapy. 

Though peripheral nerve involve- 
ment in subacate combined degenera- 
tion has beem recognized for more 
than 70 years, the literature on 
peripheral nevropathy in vitamin B,, 
deficiency is confusing. Peripheral 
nerve involvement has been variously 
described as the most common neuro- 
logical complieation,”® or as of insig- 
nificance com»ared with the spinal 
cord symptoms." Similarly, the neu- 
ropathy has been attributed to dam- 
age to the myelin sheath,”’** axonal 
degeneration, ' or to both.” 

A sural nerve biopsy specimen in 
the present case showed 28% of the 
myelinated fibers undergoing axonal 
degeneration (eonditions E and I) and 
976 showing active segmental demyeli- 
nation (conditiens C and D). The small 
number of regenerating fiber clusters 
indicates that axonal degeneration 
and regeneration were of much longer 
duration than the history suggested. 

The present ease, although unusual- 
ly acute, leaves no doubt that a severe 
peripheral neu-opathy may occur in 
subacute combimed degeneration, and 
that axonal degeneration may pre- 
dominate over segmental demyelina- 
tion. The degree to which the periph- 
eral neuropathy is responsible for the 
flaecid areflexia can only be appre- 
ciated by a nerve biopsy specimen, 
since degeneration of the central pro- 
jection of group I and II afferents 
from muscle spmdles may produce an 
identical picture. In the typical case, 
neuropathy seems to be caused by 
progressive axonal degeneration with 
loss of the larger myelinated nerve 
fibers and regenerative clusters as 
described by B:schoff et al." Studies 
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of experimental vitamin B,, neuropa- 
thy in animals have met with some 
diffieulties,"-* though they indicate 
that segmental demrelination with 
some axonal degeneration occurs in 
monkeys,” and that a small degree of 
axonal degeneration eccurs in rats.?* 
The present case illustrates the impor- 
tance of making an ea-ly diagnosis of 
vitamin B,, deficiency to prevent the 
development of a permanent myelopa- 
thy and impairment of higher cen- 
ters. 
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Delayed Radiation Necrosis 
of the Brain Contralateral to Original Tumor 


D. Alan Shewmon, MD, Joseph C. Masdeu, MD 


è In a 23-year-old man, radiation necro- 
sis developed in the left hemisphere after 
radiation of a right-sided intracranial 
tumor. Since normal tissue had to be 
resected around the tumor, the contralat- 
eral temporal lobe received the highest 
cumulative radiation dose for brain tissue. 
This report underscores the need for care- 
ful reconstruction of the radiation isodose 
distribution when considering the differ- 
ential diagnosis of postradiation brain 
lesions. 

(Arch Neurol 37:592-594, 1980) 


Qe experience with several recent 

cases of histologically proven radi- 
ation necrosis of the brain is in agree- 
ment with the generally accepted 
view that radiation necrosis is indis- 
tinguishable, both clinically and by 
computerized tomography (CT), from 
a neoplastic lesion.'? The case we are 
reporting is especially interesting in 
that radiation necrosis involved the 
hemisphere contralateral to the origi- 
nally irradiated intracranial tumor. 
To our knowledge, this has not been 
reported previously. 


REPORT OF A CASE 


A 23-year-old man had a mild right 
hemiparesis that had been progressing 
over a six-month period, and florid papil- 
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ledema. Radionuclide and CT scans re- 
vealed a huge mass in the right temporal 
region, displaeing the diencephalon and 
midbrain to the left. A meningothelioma- 
tous meningioma was removed almost in 
its entirety frem the right sphenoid wing, 
and the anterior two thirds of the right 
temporal lobe had to be resected. The 
region of the tumor was irradiated by **Co 
with a total of 5,000 rads, 2,500 delivered 
from each tempora! region, in a series of 25 
treatments over five weeks. Six months 
after the initial observation he had a grad- 
ual onset of ptosis of the right eyelid and 
diplopia. Two months later neurologic 
examination results showed a complete 
right third nerve palsy and mild right 
hemiparesis, unchanged from the time of 
discharge. The CT scan showed a lucency in 
the right temporal region, without mass 
effect or enhancement, compatible with 
partial loss of the temporal lobe from the 
previous surgery (Figure, top left). 

One year after the initial observation he 
experienced a generalized seizure. Two 
weeks later he showed disorientation to 
time and place, paranoid ideation, tangen- 
tial thinking, notably impaired calculation, 
scattered paraphasie errors, and occasional 
errors in comprehension. There were bilat- 
eral optic atrophy and right third nerve 
palsy, but the patient demonstrated sym- 
metrical strength and no pathologic 
reflexes. The CT scan showed that the 
lucency in the right temporal regien was 
unchanged; however, the entire left hemi- 


sphere was markedly enlarged with radio- 


lucent white matter. The midline struc- 
tures were shifted to the right. Within the 
white matter of the left temporal region, 
enhancement was noted in irregular areas 
after intravenous infusion of contrast 
material (Figure, bottom left). These fea- 
tures were considered compatible with 
glioblastoma multiforme. The patient was 
treated with dexamethasone. During the 
subsequent month he became stuporous, 
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right hemiparesis and decerebrate postur- 
ing developed, and he died. 

Postmortem examination of the brain 
revealed no recurrence of the right sphe- 
noid wing meningioma. The anterior two 
thirds of the right temporal lobe had been 
surgically amputated, but the rest of the 
hemisphere was unremarkable. The right 
third nerve was atrophic. The transversely 
flattened midbrain passed through a nar- 
row tentorial opening. The white matter of 
the left temporal lobe was necrotic and 
surrounded by a rim of tissue with pete- 
chial hemorrhages areund small arterioles 
with fibrinoid necrosis of their walls. Reac- 
tive endothelial cells and fibrin deposition 
were present in and around the diseased 
vessels. Lipid-laden macrophages were 
abundant in these areas. The white matter 
of the whole left hemisphere had edema, 
myelin loss, and gliosis. The cortex was 
normal except for moderate gliosis near 
the areas of necrosis. No tumor cells were 
present, although oceasioral bizarre-look- 
ing astrocytes could 5e observed near the 
area of necrosis. These findings indicated 
radiation necrosis of the left temporal 
lobe. 


COMMENT 


This patient suf'ered radiation ne- 
crosis of the left temporal lobe one 
year after radiation of a right sphe- 
noid wing meningioma. Radiation 
therapy has been advocated as benefi- 
cial in the management of incomplete- 
ly removed meningiomas.’ 

Delayed necrosis of the brain is a 
relatively uncommon complication of 
radiation therapy to intracranial or 
even extracranial lesions.*^ The case 
we are reporting is of interest in that 
the lesion was mistaken for a malig- 
nant glioma on the basis of its appear- 
ance on CT scan. Although radiation 
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Tor left, Computerized tomographic (CT) scan after removal of right sphenoid wing meningioma. 
Not right temporal lucency following subeotal resection of temporal lobe. Top right, Isodose 
curs (in rads) of postsurgical radiation therapy. Bottom left, Postcontrast infusion CT scan, one 
year later, showing left temporal mass. Note ring of enhancement in periphery of lesion. Bottom 
ight. Horizontal section of brain showing radionecrosis of left temporal lobe. 
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necrosis was considered in the differ- 
ential diagnosis of this patient's prob- 
lem, the occurrence of the lesion con- 
tralateral to the original tumor was 
taken as evidence against it. A com- 
puterized reconstruction of the radia- 
tion dose was therefore analyzed. In 


spite of the absent right temporal 


lobe, the isodose distribution was sym- 
metrical, since the brain and CSF 
absorb radiation to essentially the 
same extent at the energies employed 
in therapy. As there was no brain 
tissue at the site of maximal radiation 
on the right side, the most heavily 
irradiated region of brain was the left 
temporal lobe. The Figure shows a 
close correspondence between the 
area of highest dose to brain tissue, 


the area of greatest involvement on 
CT sean, and the area of necrosis 
observed pathologically. 

This case reaffirms the need for 
careful review of the radiation charts 
and ultimately for brain biopsy in 
order to distinguish radiation necrosis 
from a primary or recurrent intra- 
cranial neoplasm, regardless of the 
site of the original tumor. When a 
region of the brain amenable to sur- 
gery is involved, resection of the 
necrotic tissue may result in improve- 
ment of the patient's condition.** 
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Apneic Spells in Progressive Dialysis Encephalopathy 


Luis Garcia-Bufiuel, MD; Daniel C. Elliott, MD; Nathan K. Blank, MD 


è A 53-year-old patient with progressive 
dialysis encephalopathy is discussed. In 
addition to the clinical features previously 
described in this syndrome, the patient 


had spells of sudden respiratory arrest in 


close association with the episodic EEG 
abnormalities characteristic of the syn- 
drome. 

(Arch Neurol 37:594-596, 1980) 


The syndrome of progressive dialy- 

sis encephalopathy is a well-recog- 
nized entity that occurs in patients 
who receive hemodialysis for long 
periods of time. It is manifested by 
progressive alteration in mental func- 
tion, myoclonus, characteristic speech 
disturbances, and EEG abnormali- 
ties.'? 

Although the illness can be rapidly 
fatal, its course may be prolonged. It 
invariably progresses to death if 
hemodialysis is continued. The imme- 
diate cause of death is not always 
apparent, and sudden unexplained 
death early in the disorder is com- 
mon.” 

We studied a patient who, in addi- 
tion to the usual features of progres- 
sive dialysis encephalopathy, had 
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episodic apnea that occurred simulta- 
neously with the characteristic 
paroxysmal EEG changes. 


REPORT OF A CASE 


A 53-year-old man was admitted to the 
Portland Veterans Administration Medical 
Center on July 20, 1977, because of fre- 
quent brief episodes of lightheadedness 
and confusion. He had been receiving reg- 
ular hemodialysis since 1973. In May 1977, 
he began to experience episodes he de- 
scribed as lightheadedness, with inability 
to concentrate, slurring or loss of speech, 
and generalized weakness lasting 15 to 20 
s. The attacks had been increasing in fre- 
quency and occurred as often as 20 to 30 
times a day. They tended to be more 
frequent during dialysis. Some of the epi- 
sodes were described by his family as 
resembling sleep, from which he could eas- 
ily be aroused by vocal command, but in a 
majority of them he appeared to be awake 
but unresponsive. His relatives reported 
some memory impairment for the previous 
several months. His history was negative 
for seizure disorder or other neurologic 
disease. Medications given were aluminum 
hydroxide gel, ferrous sulfate, folic acid, 
multivitamins, and digoxin. 

Vital signs were normal at the time of 
admission. The peripheral pulses were 
normal, but a systolic bruit was heard over 
the left carotid artery. The patient was 
alert and oriented, but had moderate diffi- 
culty naming objects. A left Babinski’s 
sign was present and there was evidence of 
a mild peripheral neuropathy, as mani- 
fested by distal sensory deficits im the 
lower extremities. Asterixis was evident 
and multifocal myoclonic jerks were prom- 
inent. 


Initial laboratory studies showed a 
hemoglobin level of 9.2 g/dL, BUN level of 
53 mg/dL, and creatinine level of 10 mg/ 
dL. Levels of arterial blood gases while 
breathing room air showed Po, 78 vol%, 
Pco, 37 vol%, and a pH of 7.40. The ECG 
showed an old lateral myoeardial infarc- 
tion, left atrial enlargement, and left ven- 
tricular hypertrophy. Chest roentgeno- 
gram demonstrated biventricular cardiac 
enlargement, mild pulmonary vascular con- 
gestion, and a small, left-sided pleural 
effusion. Skull roentgenograms showed 
only some demineralization of the dorsum 
sellae and of the cranial vault. This, and 
roentgenographic evidence of subperios- 
teal erosions of both hands, suggested re- 
nal osteodystrophy. 

A radionuclide scan showed questionably 
increased uptake over the left parietooccip- 
ital region, but a cerebral arteriogram was 
normal. Three EEGs were performed. 

The patient became more confused, with 
frequent spells of speech arrest, during 
some of which respiratory movements 
appeared to cease. The spells appeared as 
brief lapses during a conversation or 
normal activity, and were not accompanied 
by eye closure or loss of tone. No compara- 
ble interruption of respiratory movements 
was observed at any time during normal 
sleep. Treatment with 5 mg of diazepam 
four times daily was started, with tempo- 
rary decrease in the frequency of episodes. 
On the ninth hospital day, the patient 
became suddenly less responsive and was 
in coma by the 11th day. A computerized 
tomographic scan on the tenth day was 
normal. On the 12th day, generalizad sei- 
zures, refractory to phenytoin, phenebarbi- 
tal, and lidocaine, occurred. He died after 
respiratory arrest on the 14th hospital 
day. 
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Necrapsy 

Neeropsy revealed c-ronie glomerulone- 
phritis, eardioregasy with biventricular 
hypertrophy, and 4ffuse interstitial 
pulmonary fibeosis. «icroscopically, or- 
gans dd nct shew evieence of infection or 
of generalized vasculopathy. The brain was 
diffase'y swollen, bat neither uncal nor 
tonsillar hernia-ion lad occurred. The lep- 
tomeninges were normal. Coronal sections 
of the cerebrum, braisstem, and cerebel- 
lum showed multiple, small hemorrhages 
that were Emited to te subcortical cere- 
bral white matter. Meltiple and nondis- 
crete, brownish, discelcmed softenings were 
scattered throumhout fhe centrum semi- 
ovale bilaterally. Ther= were petechiae in 
the corpus callosum, the anterior and poste- 
rior commissures, and “rnices. The brain- 
stem and cerebellum were grossly normal. 

Micrescopic analysis revealed multiple 
foci of myelin pallor ‘hat, at times, became 
confluent. These foei m nged from simple 
edematous zones te a-ate frank necrosis 
with loess cf azis evlmders. The lesions 
sometimes were independent of blood ves- 
sels, but spared the ar-aate fibers. Within 
the cerebra! white macter, multiple ring- 
and-ball hemorrmages were noted. Microg- 
lial response in hese-a-2as of necrosis and 
hemorrhage wis neg gible. The small 
venules anc, oc^zsionzMy, capillaries had 
hyalinized all. At times, the involved 
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vessels were surrounded not only by RBCs, 
but by polymorphonuclear cells and prote- 
inaceous materml. Fibrin thrombi were 
absent. Leptomeningeal vessels were unin- 
volved. Neurons from the isocortex, hippo- 
campus, thalamus, basal ganglia, and cere- 
bellum were well preserved. Step-sections 
of the lower medulla and upper cervical 
eord were unrerrarkable. 


Electroencephalography 


An EEG one day after admission showed 
normal low-voltage fast activity, intermit- 
tently interrupted by sudden symmetrical 
bursts of high-veltage delta activity, with 
occasional sharp waves and spikes, of dif- 
fuse distribution but with frontal predomi- 
nance. The onse& of paroxysmal slowing 
coincided with the abrupt cessation of res- 
piratory movements during expiration. 
Monitoring of air exchange with a thermo- 
couple on the lip, while the nostrils were 
oecluded, showed that no air exchange 
occurred during the episodes. Respiration 
returned just as abruptly at the termina- 
tion of the parcxysmal slowing and the 
resumption of a normal EEG pattern. Sim- 
ilar interruptions of respiration occurred 
during hyperven-ilation, again in associa- 
tion with paroxysmal slowing, and despite 
encouragement ~ continue deep breath- 
ing. The episodes of apnea and paroxysmal 


slowing generally lasted from 5 to 25 s, but 
one long episode lasted 50 s. 

During the 45 minutes o? the recording, 
over 30 bursts of slowing were registered, 
all accompanied by respiratory cessation. 
Although the shorter episedes could have 
been interpreted as normal respiratory 
pauses, they invariably ceincided in the 
recording with the bursts of slow activity. 
Between the apneic spells, respiratory 
movements were regular and uniform in 
range. Both the interruption of respiration 
and its return occurred abruptly without 
gradual transition (Figure). Cheyne-Stokes 
respiration was never observed. Electro- 
myographic activity in the chin decreased 
during the longer apneic attacks and disap- 
peared during the longest one. Conscious- 
ness during the attacks was difficult to 
assess, but the patient appeared to be 
unaware of his surroundings and did not 
respond to strong alerting stimuli, al- 
though his eyes remained open during 
these events. 

The second EEG on the fifth hospital 
day, while receiving 5 mg of diazepam four 
times daily, showed periods of theta activi- 
ty, possibly coinciding with drowsiness, but 
neither paroxysmal discharges nor episodic 
apnea occurred. A third EEG shortly 
before death showed low-voltage irregular 
delta activity that was continuous, with no 
discernible paroxysmal features. 
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COMMENT 


This patient had the clinical fea- 
tures of progressive dialysis encepha- 
lopathy, as well as the classic EEG 
changes. The episodic apnea, however, 
was an unexpected phenomenon. The 
apneic attacks seemed to be directly 
related to the EEG abnormalities, as 
demonstrated by the fact that neither 
the apneic spells nor the paroxysmal 
slowing ever appeared independently 
of one another, and that the onset and 
termination of apnea and the EEG 
changes always occurred in synchro- 
ny. 

Intermittent respiratory arrest dur- 
ing sleep is characteristic of sleep 
apnea.’ In our patient, however, the 
apneic attacks were associated with a 
state of unresponsiveness that was 
clearly different from normal sleep. 
No apnea was observed at any time 
during regular sleep. The attacks were 
brief, very frequent, and character- 
ized by a sudden interruption of, and 
an equally sudden resumption of, 
normal behavior. During the episodes, 
the eyes remained open. The EEG 
changes occurred abruptly, showing 
none of the transitional changes of 
normal sleep, and they were exactly 
superimposed on the periods of apnea 
and unresponsiveness. Bursts of high- 
voltage delta activity with identical 
appearance to those described in this 
case are consistently present in dialy- 
sis encephalopathy and, as in our case, 
they are separated by dominant 
rhythms that may be entirely nor- 
mal. 

Because of its characteristic EEG 
abnormalities and some of its clinical 


features, Nadel and Wilson have pos- 
tulated that the dialysis encephalopa- 
thy syndrome may incorporate a sei- 
zure disorder. Based on this assump- 
tion, they administered intravenous 
diazepam to four patients, with 
prompt elimination of the myoclonus 
and the paroxysmal EEG features and 
a marked improvement in speech. 
This beneficial effect could be main- 
tained for weeks by the continued oral 
administration of this agent. Snider 
et al have reported a similar experi- 
ence with diazepam, but they empha- 
sized that notwithstanding temporary 
improvement, the outcome is invari- 
ably fatal with continuation of hemo- 
dialysis.* 

The favorable response to diazepam 
reinforces the possible coexistence of 
a seizure disorder in this syndrome. In 
addition to the myoclonus and the 
episodes of speech arrest, the apneic 
spells in our patient could also be 
reasonably interpreted as seizure phe- 
nomena. 

Respiratory arrest in humans, as 
well as in experimental animals, has 
been produced by stimulation of vari- 
ous areas within the limbic system’ 
and discrete cortical locations.’ Respi- 
ratory arrest as part of a seizure pat- 
tern was described by Hughling Jack- 
son in 1899° and it has been repeatedly 
observed since then. 

The neuropathological changes in 
dialysis encephalopathy are not spe- 
cific and do not clarify the origin of 
the syndrome's clinical features.*^ We 
suspect that the neuropathological 
findings in this patient were due to 
terminal hypoxia.' 

To our knowledge, apneic spells 


Metoprolol in Essential Tremor 


Richard P. Newman, MD, Lawrence Jacobs, MD 


è The tremor of a patient with debilitat- 
ing essential tremor who could not take 
propranolol (because of severe asthma) 
was dramatically reduced when metopro- 
lol tartrate was administered in standard 
doses. Metoprolol appears to be an excel- 
lent alternative antitremor drug to pro- 
pranolol in such patients. 

(Arch Neurol 37:596-597, 1980) 
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Metoprolol tartrate (Lopressor) is a 

new antihypertensive agent with, 
in recommended doses, relatively se- 
lective B, blocking properties.'? This 
agent may be useful in ameliorating 
tremor without provoking respiratory 


symptoms in susceptible individuals 
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have not been previously observed in 
progressive dialysis encephalopathy. 
Whether their occurrence in this 
patient represents an isolated in- 
stance or a more common manifesta- 
tion of this illness remains to be deter- 
mined. Cases of unexplained sudden 


death occur in this syndrome. The Y 


possible role of respiratory arrest in 
the syndrome deserves consideration. 
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because of its minimal f. antagonistic 


effect. We describe a patient with 
incapacitating essential tremor and 
asthma precluding propranolol treat- 
ment whose tremor was dramati- 
cally reduced by metoprolol without 
exacerbation of respiratory symp- 
toms. 


REPORT OF A CASE 


A 63-year-old man had experienced the 
onset of tremor in his early 20s, with 
progression to the point that he was barely 
able to sign his name and could not feed 
himself. The tremor interfered seriously 
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Tremor recordings (surface electrodes attached to fifth digit, right hand, with fingers extended) at each dosage 
leve of me-oprolol tartrate. Coarse tremor (6 to 7 cps) is recorded before metoprolol is administered. Tremor is 
redeced in amplitude by 50% after 25-mg test dosage. Further decrement in tremor amplitude by 85% occurs with 
dosages of 100 and 150 mg/day. Tremor-free periods lasting up to 1 s are observed at 150 mg/day dosage. 


with activities-af daily living (eg, button- 
ing a shirt, combing Fair, brushing teeth, 
winding a wrstwateh, tying shoes) and 
increased severely with anxiety. Alcohol 
ameliwrated t e tremor but there was 
wersening the next day. There was no 
relevant famil: history. He was a lifelong 
asthmatic who mad hac numerous hospital- 
izatioms for respiratory distress and had 
steaciy required precnisone and a theo- 
phyiline-epaed-ine preparation. Proprano- 
lol was contraiudieatec. 

There was severe 6-cps symmetrical 
tremor of hand. and arms. The tremor was 
worse with vol tional movement but was 
also present at rest. Tremor of the same 
freguency but lesser amplitude involved 
head, trunk, lees, tomzue, and lips. The 
voice was tremalous. 

Metoprolol tartrate was started at a 
dosage of 25 mz twice per day. When no 
adwerse effeets resulted, it was gradually 
increased (25-mg imcrements daily) to a 
total ef 50 mg hree times daily. 

Ninety minu»es after administration of 
a 25-mg trial dese there was significant 
reduction in the amplitude of the tremor 
but nochange is frequency. Further incre- 
ments of metoprolal to 100 and then to 150 
mg/day resulted in further diminution of 
the amplitude »f the .remor and, at 150 
mg’day, period of cessation of the tremor 
altogether fer ap to I s (Figure). These 


corresponded t» imprcvement in tracing . 


and writing tas«s that were also recorded 
ané quantified before and after institution 
of metoprolol. 

The patient beeame able to feed himself 
unassisted, which he had not been able to 
do for 12 years. He was able to insert a 
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screwdriver inte the groove of a screw head 
with one hand, a maneuver that he had 
been unable to perform even with two 
hands for ten years. His ability to button 
clothing, comb hair, brush teeth, and the 
like improved tò near normal. His voice 
became steady, and tongue and lip tremor 
disappeared. Substitution of placebo re- 
sulted in return of tremor to pretreatment 
level within 24 hours. Reinstitution of 
metoprolol again resulted in dramatic 
improvement. 


COMMENT 


This case demonstrates that meto- 
prolol may be an effective alternative 
to propranolol in some patients with 
essential tremor who also suffer from 
asthma or other bronchospastic dis- 
ease. 

The mechan sms of essential tremor 
are unknown*'; dysfunction of f, 
adrenoceptors have been implicated.** 
Our patient's improvement appeared 
to be due primarily, if not exclusively, 
to selective B. antagonism, because 
beneficial effeets were observed at 
doses below 108 mg/day (above which 
some degree of jf, blockade may 
occur?) and no respiratory symptoms 
that would seggest f, antagonism 
developed. 

B. Adrenoceptor dysfunction has 
been postulated to be the basis of 
drug-induced tremor in humans (ter- 
butaline) and animals (oxotremorine), 
both of which were controlled by pro- 
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pranolol through apparent 8, block- 
ade.** In the study of drug-induced 
tremor in humans, metoprolol had no 
antitremor effect? The present case 
suggests that B, dysfunction may be 
the pathophysiologic basis of at least 
some cases of essential tremor devel- 
oping spontaneously as a disease 
state, differentiating them from 
tremor states induced by drugs in 
animals and man. 


Nonproprietary Name and 
Trademark of Drug 


Metoprolol tartrate—Lopressor. 
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Angioimmunoblastic Lymphadenopathy 


Its Occurrence With Meningeal Involvement 


Philip P. O’Donnell, MD; Rouben Jiji, MD; 


Robert Vigorito, MS, PA; Thomas R. Price, MD 


è A case of angioimmunoblastic lym- 
phadenopathy with involvement of the lep- 
tomeninges and the lumbosacral nerve 
roots was studied. This condition seems 
related to malignant lymphoma, and clini- 
cal improvement occurred with adminis- 
tration of systemic corticosteroids. 

(Arch Neurol 37:598-599, 1980) 


Angicimmunoblastic lymphadenopa- 

thy is a lymphoma-like illness 
characterized by constitutional symp- 
toms, generalized lymphadenopathy, 
hepatosplenomegaly, a Coombs’-posi- 
tive hemolytic anemia, and dysprote- 
inemia.'^ Histologically, the normal 
architecture of the lymph nodes is 
replaced by a pleomorphic population 
of immunoreactive cells composed of 
immunoblasts, plasma cells, polymor- 
phonuclear leukocytes, eosinophils, 
and histiocytes, as well as lympho- 
cytes in various stages of differentia- 
tion. The lymph nodes also exhibit 
hyperproliferation of the postcapil- 
lary venules and interstitial deposi- 
tion of amorphous eosinophilie materi- 
al. Infiltration of the liver, spleen, 
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bone marrow, skin, and lungs by 
immunoreactive cells is common, but 
clinical involvement of the nervous 
system is rare. We studied a patient 
with involvement of the leptome- 
ninges and nerve roots. 


REPORT OF A CASE 


A 55-year-old woman was referred to 
University of Maryland Hospital, Balti- 
more, in June 1976 for anemia. In April 
1976, she had an illness characterized by 
facial flushing, malaise, and a lump behind 
her left ear. Her physician found her to be 
anemic, but iron supplements were without 
benefit. She had had a partial thyroidecto- 
my for a benign goiter and a hysterectomy, 
and was receiving allergy shots for hay 
fever symptoms. Examination revealed 
pallor, cervical and axillary lymphadenopa- 
thy, and hepatosplenomegaly. Hematocrit 
level was 30%, with 2.4% reticulocytes. 
Serum iron level was 36 mg/dL (normal, 
107 + 31 mg/dL), and total iron binding 
capacity was 378 mg/dL (normal, 305 + 32 
mg/dL). Stool tests were negative for 
~lood. Upper gastrointestinal series, and 
results of barium enema, sigmoidoscopy, 
and intravenous pyelography were normal. 
Results of serum protein electrophoresis 
and immunoelectrophoresis were normal. 
Examination of a bone marrow aspirate 
showed a reactive marrow, with lymphocy- 
tosis and low iron stores. Serologic tests for 
toxoplasmosis were negative. Examination 
of a cervical lymph node biopsy specimen 
showed replacement of the normal archi- 
tecture by plasma cells and polymorphonu- 
clear leukocytes. Parenteral iron was giv- 
en, and the patient was discharged. 

In August 1976, the patient was readmit- 


ted because of fever and malaise. Exami- 
nation showed a fever of 38.9 °C, cervical 
and axillary lymphadenopathy, splenomeg- 
aly, and a diffuse erythematous maculo- 
papular rash. Hematocrit level was 29.4%, 
with a reticulocyte count of 4.6%. Direct 
Coombs’ test was positive. Serum bilirubin 
level was 6.7 mg/dL (normal, 0.3 to 1.0 
mg/dL), and serum heptoglobin level was 
230 mg/dL (normal, 128 + 25 mg/dL). 
Examination of bone marrow aspirate 
again showed a reaetive marrow with 
normal myeloid precursors. Intermediate 
strength tuberculin skim test was negative. 
Examination of an axillary lymph node 
biopsy specimen showed a loss of the 
normal architecture secondary to a diffuse 
infiltration with plasma cells and immuno- 
blasts, the latter of which are characterized 
by their basophilic cytoplasm, large nu- 
cleus, relatively large rucleoli, and clumped 
chromatin (Fig 1). The biopsy specimen 
also showed capillary endothelial prolifer- 
ation (Fig 2) and the depositing of amor- 
phous eosinophilic material ‘Fig 3). Admin- 
istration of prednisone was begun at 40 
mg/day. The patient's symptoms and signs 
lessened, and the prednisone dosage was 
reduced over several months to 20 mg 
every other day. 

In January 1977, the patient was asymp- 
tomatic. Cervical lymphadenopathy and 
splenomegaly were noted. Examination of 
repeated bone marrew aspirate and a 
lymph node biopsy specimen failed to show 
evidence of malignant lymphoma. Predni- 
sone level was maintained at 20 mg every 
other day. Administration of levothyroxine 
sodium, 0.15 mg/day, was started because 
of laboratory evidence of hypothyroidism, 
presumably secondary to her previous 
operation. 
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Fig 1.—Axillary lymph node showing infil- 
tration with cleemorphic population of 
immuncblasts andplesma cells (hematox- 
ylin-eosin, x 25). 





Fig 2.—Axillar, lymph node showing capil- 
lary endothelis! cel proliferation (hema- 
toxylin-eosin, = 25. 





Fig 3.—Axillary lymph node biopsy speci- 
men showing 2morehcus eosinophilic de- 
posi (hematoxylin-eosin, x 25). 


In May 1979, f egqatient was admitted to 
the hospital beeaus= cf an erythematous 
rash over both anterier thighs, pain and 
weakness in beth læs (worse on the left), 
and difficulty in initiating urination, 
which had develope] ever several weeks. 
There was an erythematous maculopapular 
rash over her face D z butterfly distribu- 
tion and over beth a-te-ior thighs. Cervical 
and axillary lymphadenopathy and sple- 
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nomegaly wer= present. Mental status and 
cranial nerve functions were normal, as 
were results 0° motor examination of both 
upper extremities. There was, however, 
moderate bila-eral but asymmetric weak- 
ness of the lower extremities, worse on the 
left. There was a 2.5-em difference in 
cireumference of the thighs, the right 
being larger. No fasciculations were noted. 
Stretch reflexes were normal in the upper 
limbs, but absent in the lower. Babinski's 
sign was not elicited. Vibration sense was 
diminished in »oth feet, and a hyperpathic 
response was -licited by stimulation over 
the sole and la-eral aspect of the left foot. 
The patient's zait was waddling, and she 
could not stand on her left toes or heel. 
Rhomberg's test was positive. Coordina- 
tion was normal in the upper extremities. 
There was n» spinal tenderness, and 
Laségue's sign was negative. Examination 
of a skin biopsy specimen showed infiltra- 
tion of the dernis by lymphocytes, epithe- 
lioid cells, amd histiocytes. Roentgeno- 
grams of the lumbosacral spine were 
normal. Motor conduction velocity in the 
left peroneal nerve was 39.7 m/s (normal, 
45.4 + 4.2 m/s; in the right peroneal, 38 
m/s; in the left posterior tibial, 39 m/s 
(normal, 42.9 + 3.3 m/s). An electromyo- 
gram (EMG) showed a reduced interfer- 
ence pattern ard polyphasic motor units in 
both hamstrings, quadriceps, anterior tib- 
ial, gastrocnemeus, and extensor digitorum 
brevis muscles. No fibrillations or fascicu- 
lations were nczed. Myelography revealed 
a small extradural defect at L4-L5. The 
CSF at the time of myelography, prior to 
insertion of co:trast material, showed 85 
WBCs (83. lymphocytes, two monocytes), 
178 RBCs, a p>otein level of 623 mg/dL, 
and glucose level of 46 mg/dL, with a blood 
glucose level of 36 mg/dL. Abdominal com- 
puterized tomegraphic scan showed an 
enlarged lymp: node at the left renal 
pedicle. Prednisone dosage was increased 
to 60 mg/day, aad later dexamethasone, 16 
mg/day, was acministered in its place. On 
this regimen, the leg pain resolved, and the 
rash and weakress lessened. On discharge 
in July 1979, the CSF contained 30 RBCs, 
28 WBCs (26 lymphocytes, two monocytes), 
a protein level of 70 mg/dL, and glucose 
level of 64 mgx*dL. Cultures of CSF for 
fungi, tuberculcsis, and bacteria, as well as 
cytologic studies, were negative. In the 
months after d'scharge, there was resolu- 
tion of both the skin rash and leg weak- 
ness. The knee and ankle jerks returned 
and dexamethasone level was decreased to 
2 mg every otser day. A repeated CSF 
examination re-ealed two lymphocytes, a 
glucose level of €7 mg/dL, and protein level 
of 63 mg/dL. 


COMMENT 


The patient’s malaise, fever, lym- 
phadenopathy hepatosplenomegaly, 
and cutaneous eruptions, as well as 
the laboratory evidence of a Coombs’- 
positive hemoytic anemia and infil- 
tration of the mph nodes and dermis 
by immunoreactive but nonmalignant 
cells, is consis-ent with the diagnosis 
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of angioimmunoblastiz lymphadenop- 
athy. The results of neurologic exami- 
nation, the EMG studies, and the CSF 
analysis suggest lower motor neuron 
involvement of the lumbosacral roots 
and leptomeninges. Ir the absence of 
evidence of infection or malignancy, 
involvement of the meninges and 
nervous system is most likely related 
to angioimmunoblastic lymphadenop- 
athy, the patient's primary illness. 
Meningeal involvemert with infiltra- 
tion of the cerebral leptomeninges by 
immunoblasts has been described in 
two necropsied subjects. One had been 
neurologically asymptomatic, and the 
other had had a painfu! neuropathy of 
the lower extremities but normal 
CSF.'? A third patient was diagnosed 
as having spinal cord and meningeal 
involvement, but this case was not 
described in detail The etiology of 
angioimmunoblastic ymphadenopa- 
thy remains unclear, as does its rela- 
tionship to the malignant lymphoma. 
Meningeal involvemen: is common in 
the malignant lymphomas and is asso- 
ciated with similar neurologic mani- 
festations."* Unlike lymphoma, an- 
gioimmunoblastic lymphadenopathy 
responds well to administration of 
corticosteroids alone. Cytotoxic and 
radiation therapy are unnecessary 
and even harmful.' Our patient bene- 
fited from corticosteroids without the 
need for intrathecal cytotoxic agents, 
such as are used in lymphomatous 
meningitis. Although angioimmuno- 
blastic lymphadenopatay is rare, its 
recognition as an entity similar to but 
distinct from the malignant lympho- 
mas is important because of its better 
prognosis and response to less toxic 
forms of therapy. 
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Baclofen in Treatment of the ‘Stiff-Man’ Syndrome 


Joseph L. Whelan, MD 


€ A 36-year-old diabetic man with the 
stiff-man syndrome previously treated 
with diazepam improved dramatically 
when baclofen was added to the regimen. 
Cyclobenzaprine had no therapeutic ef- 
fect. 

(Arch Neurol 37:600-601, 1980) 


oersch and Woltman,' in first de- 

scribing the stiff-man syndrome 
in 1956, reported 14 cases collected 
over a period of 32 years. To my 
knowledge, not more than 25 addition- 
al cases have been reported, the diag- 
noses for some of which are doubtful. 
This report describes the favorable 
response to baclofen of a patient with 
the stiff-man syndrome. 


REPORT OF A CASE 


A 36-year-old man was first seen in 
November 1978. Three years previously he 
had been hospitalized for surgical treat- 
ment of a fractured right patella. In the 
hospital he experienced episodes of rigidity 
and spasm, particularly when attempting 
to walk. The attacks were thought to be 
psychogenic and he was treated with diaze- 
pam, 5 mg three times a day. This helped 
considerably, and he returned to his work 
as a salesman-glazier. However, he contin- 
ued to have spells of “spasm and stiffness” 
that gradually became more frequent, 
severe, and prolonged. He stopped working 
in February 1978. 
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Except for excessive sweating, he had no 
other symptoms during attacks. Parox- 
ysms of spasticity and rigidity were inter- 
mittent, lasting from a few minutes to 
several hours, and alternating with periods 
of normal motor function. He had great 
fear of falling, and symptoms were worse 
in erowds or when he was being observed. 
Anxiety increased his symptoms, and the 


startle reaction from unexpected stimuli | 


would cause him to stiffen up and pitch 
forward. There was no disturbance of con- 
sciousness or alteration of speech during 
attacks. Although he admitted to uncom- 
fortable stiffness during spasms, he denied 
pain or cramping. He denied paresthesias 
except for mild tingling of the lower 
extremities if an attack were particularly 
severe. Bladder function and potency were 
normal. He denied weakness and had not 
lost weight. 

He was otherwise in good health except 
for diabetes that had been stabilized from 
the time he was 18. Currently the diabetes 
was controlled with 70 units of insulin per 
day. A sister also had well-controlled dia- 
betes. Both parents and a brother were 
well. There was no family history of gait 
disturbance or other neurological disor- 
ders. 

He was hyperventilating moderately. 
Blood pressure was 120/60 mm Hg. Pulse 
rate varied between 120 and 160 beats per 
minute. Respirations were 38/min. Perspi- 
ration ran off his face, trunk, and extrem- 
ities. 

His gait was stiff-legged, broad-based, 
and unsteady. He used a cane in an effort 
to maintain stability. His stiff posture and 
the fluctuating spasms of his trunk and 
lower extremities prevented his standing 
with feet together. There was continuously 
changing contraction of all voluntary mus- 
cles except those of his face, tongue, eyes, 
pharynx, and jaw. The trunk and lower 


extremities were most affected. In the 
supine position muscle spasm decreased 
markedly. Despite spasms, he performed 
normally on coordination tests. 

Cranial nerve functions were intact. 
There was no spasm of facial or jaw mus- 
eulature. Strength was normal throughout. 
There were no fasciculations and no carpal 
pedal spasm. Tendon reflexes were sym- 
metric and somewhat hyperactive except 
for absent ankle jerks. Abdominal and 
cremasteric reflexes were normal. Babin- 
ski's sign was present on both sides. Sensa- 
tion was intact. 

Laboratory values were normal, except 
for a blood glucose level of 293 mg/dL. 
Tests for electrolytes showed normal 
potassium, sodium, and chloride content. 
Venous CO, content was 20 mEq/L, a 
finding probably related to hyperventila- 
tion. An electromyogram showed only 
motor unit action potentials typical for 
muscles in spasm. There was no sponta- 
neous activity. A good interference pattern 
was present in all muscles with voluntary 
contraction. Conduction studies of the 
right peroneal nerve showed slightly 
reduced amplitude of the evoked response 
and slightly slow conduction velocity of 37 
m/s, consistent with diabetes of long 
standing. 

The diagnosis of stiff-man syndrome 
was made and the dosage of diazepam was 
increased to 30 mg/day. Two weeks later 
there was dubious improvement. The 
patient was fully informed of the nature of 
the proposed therapeutic trials of baclofen 
and cyclobenzaprine hydrochloride and 
consent was obtained. Baclofen, 5 mg three 
times a day, was added to the drug regi- 
men and was increased at three-day inter- 
vals to a maximum of 15 mg three times a 
day. Within two weeks the patient’s gait 
improved dramatically. Occasional mild, 
generalized muscular spasm occurred. Cy- 
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clobenzaprire hydrochloride, 10 mg three 
times a day, was then given in place of 
baclofen, amd the diazepam dosage was 
continued. To weeks after this change in 
medication, he patient reported no benefi- 
cial effect and that the spasms had 
returned to ‘he evel! present before baclo- 
fen therapy. Cy: lbenzaprine therapy was 
discontinuedene »aclofen was reinstituted 
at 45 mg/d-r, with continuation of the 
diazepam. Again, the response was excel- 
lent 

It was planned to increase the baclofen 
and diazepam deses independently. How- 
ever, the patient suddenly returned to his 
heme state for personal reasons. He was 
advised te continue on the same regimen of 
diazepam, 10 mg three times a day, and 
baclofen, 15 mg ‘hree times a day. 

Spinal roestgenograms and computer- 
ied ‘tomographic (CT) scan had been 
normal. Adeitiemal studies after the 
patient's return Bome included a normal 
complete myelegram, a sedimentation rate 
of 1€ mm. hr and negative VDRL of blood 
and spinal fluid. Bhe CSF protein concen- 
tration was 47 mg/dL with one mononu- 
clear cell. Results of CSF protein electro- 
phoresis were -5rmzl Thyroid study 
results and thyroid B-12 level were normal. 
Results of the Mimnesota Multiphasic Per- 
sonality Inventory showed no evidence of 
neurotic tendency but did suggest physical 
disease. After these studies had been per- 
formed, the diazepam dosage was in- 
creased to 40 anc the baclofen to 80 mg/ 
day. 

The patient reported by telephone in 
Oetober 1979 that his mprovement with 
baclofen treatmen: hae been maintained 
and was enhances’ when the dose was 
inereased to 89 me"day He was now able 
to work in the gardem for three to four 
hours. after waich ne would begin to stiff- 
en, but by si ting or ying down for a 
half hour his spasms would diminish and he 
would be able tc work another several 
hours. He said that before using baclofen 
he had rarely had a zood day, but now good 
days were the rule. However, he still had 
severe reactions to startle; he could not 
answer the coor if astranger rang the bell, 
and crowds triggered disabling generalized 
spasms. 

Because be seared an adverse effect of 
diazepam, he seldem took the prescribed 
four M-meg taslets daily, often omitting 
one or more. However, he took the four 
baclofen tablets faithfully because he could 
not get along withoat this medication. 


COMMENT 


The pathogenesis of the stiff-man 
syndrome às anknowr. The disorder 
appears to be primarily of spinal cord 
origin, mamifestimmg, during spasms, 
characteristics semewnat resembling 
tetanus, particularly in its aggrava- 
tion by psychic and physical stimuli. 
In a few cases patients have related 
the onset er wersening of the condi- 
tion to trauma, usually minor. The 
disease runs a progressive but fluc- 
tuating course wit gradually increas- 
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ing disabilty. It is often misdiag- 
nosed as a psychogenic disorder. Four 
of the original 14 and two of the three 
patients described by Howard’ were 
diabetic. | 

During the past five years there has 
been increasing evidence of a possible 
viral role in insulin-deficiency dia- 
betes mellit:s. Among other observa- 
tions, there is evidence that viral 
infection of the islet tissue of the 
pancreas leads to destruction of the 
insulin-prod-cing beta cells. These 
findings raise the question of a com- 
mon viral agent in the etiology of the 
stifffman srndrome and the asso- 
ciated diabetes. 

Four cases of encephalomyelitis 
with rigidity have been reported.*”’ 
This conditien has some features in 
common with the stif-man syn- 
drome,’ but = has been clearly estab- 
lished as a different clinical and path- 
ological entty. This disorder is 
progressive and fatal, with death oc- 
curring between 17 and 39 months 
after onset. 

Almost all neurotropic drugs have 
been tried ir the treatment of the 
stiff-man symdrome. These have in- 
cluded bromides, barbiturates, qui- 
nine, alcohol, phenothiazines, narcot- 
ics, meprobamate, levodopa, the 
anticholinerge drugs used in parkin- 
sonism, and c-hers. 

In 1963 Howard? reported the effec- 
tive use of dizzepam in the treatment 
of the stiff-man syndrome. He found 
that diazepam, 60 mg/day in four 
divided doses. was effective and in 
some cases dramatically so. The 
dosage may be limited by its sedative 
effect. Antianxiety effects of medica- 
tions might be expected to contribute 
to symptomatic relief. However, the 
improvement reported with diazepam 
treatment clearly goes beyond what- 
ever antianxiety effects diazepam 
may have. 

Baclofen is an effective agent for 
relief of spasticity due to spinal cord 
disease." Experimental evidence 
suggests that baclofen inhibits the 
monosynaptic reflex and reduces 
spontaneous firing of spinal interneu- 
rons.'? It is believed to act on both 
the alpha and gamma motor neuron 
systems. It ^as no demonstrable 
effect on the aptake of norepineph- 
rine, serotonin. or dopamine, and does 
not inhibit neuromuscular transmis- 
sion (unpublisted data, Geigy Phar- 
maceuticals, Sammit, NJ). Cycloben- 
zaprine hydroehloride is used for 
relief of acute painful muscle spasm of 
musculoskeletal origin. However, it 
does not act directly on the muscle or 
the neuromuscular junction but ap- 


pears to act on the CNS, primarily in 
the brainstem, although there may be 
some effect at cord level. 

A combination of baclofen and dia- 
zepam has been used for the treat- 
ment of spasticity due to a variety of 
spinal cord diseases. Results suggest 
that the combination is more effective 
in some patients than either drug 
alone." 

This case indicates that baclofen 
offers promise in the treatment of the 
stiff-man syndrome. The extreme rar- 
ity of this disease limits the evalua- 
tion of any form of therapy. 


F. Howard Hague, MD, »eferred the patient. 
Thomas M. Murphy, MD, provided reports of 
additional laboratory and roentgenographic stud- 
ies. James W. Rae, MD, performed the electro- 
myography. Kay Kelly zssisted in library 
research, and Clare Vilenski typed the manu- 
script. 


Nonproprietary Names and 
Trademarks of Drugs 


Baclofen— Lioresal. 
Cyclobenzaprine hydrochloride—Flexeril. 
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Letters to the Editor 





Eosinophilic Meningitis After 
Repeated lophendylate Injection 
Myelography 


To the Editor.—Eosinophilic meningi- 
tis is rare. It occurs essentially in 
helminthie infections of the nervous 
system, and occasionally in fungal and 
bacterial infections, in lymphoprolif- 
erative disorders, and after introduc- 
tion of foreign material into the CNS.’ 
I studied a patient with eosinophilic 
meningitis after repeated myelogra- 
phy with iophendylate injection (Pan- 
topaque) that responded to therapy 
with corticosteroids. 


Report of a Case.—A 27-year-old man 
appeared on Aug 14, 1978, with the com- 
plaint of severe neck, occipital, and lower 
back pain after myelography done on Aug 
3, 1978, for chronic lower back pain since 
1976. He had had a iophendylate myelo- 
gram performed previously, on Oct 29, 
1976. At the time of admission, he looked 
ill, with marked photophobia and diaphore- 
sis. Results of neurological examination 
were normal except for nuchal stiffness. 

Roentgenograms of skull, chest, lumbo- 
sacral spine, and brain scan and EEG were 
normal. Sedimentation rate on three occa- 
sions was slightly elevated, highest being 
19 mm/hr. Fluoroscopy showed residual 
iophendylate in the lumbosacral area. The 
results of the first CSF analysis on Aug 21, 
1978, were as follows: cloudy fluid, with 530 
WBCs, 58 eosinophils, 34 lymphocytes, sev- 
en monocytes, and one polymorphonuclear 
leukocyte; protein level was 182 mg/dL and 
glucose level was 29 mg/dL. The residual 
iophendylate was removed fluoroscopically 
on Aug 29, 1978. The patient was given 
dexamethasone (Decadron), 18 mg intrave- 
nously, followed by 4 mg every six hours 
intravenously for two days, followed by 
oral prednisone, 20 mg four times daily. 
The CSF on Sept 7, 1978, was clear, with 
504 WBCs, 71 lymphocytes, 21 eosinophils, 
and three polymorphonuclear leukocytes; 
protein level was 81 mg/dL and glucose 
level was 37 mg/dL. Cultures of CSF were 
sterile throughout. The patient was dis- 
charged on a regimen of oral prednisone, 
90 mg in the morning, on alternate days. 
His condition gradually improved and ther- 
apy with corticosteroids was discontinued 
after 12 weeks. He remained well during 
the following 18 months except for lower 
back pain and stiffness. 


Comment.—The patient underwent 
a second myelogram in two years, 
which resulted in aseptic meningitis, 
with CSF eosinophilia. The dramatic 
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onset of symptoms suggested a proba- 
ble hypersensitive reaction to iophen- 
dylate. Large doses of corticosteroids 
and removal of residual iophendylate 
resulted in dramatic clinical and CSF 
improvement. Eosinophilia of the CSF 
may occur when foreign material 
comes into contact with the CNS, as in 
intracranial shunting procedures us- 
ing rubber catheters.’ Holley and Al- 
Ibrahim* reported that eosinophilic 
meningitis after the first myelogram 
with iophendylate was responsive to 
corticosteroids. However, their case 
differed from ours in two respects: 
meningitis was delayed, occurring 19 
days after myelography, and their 
patients also had had an intravenous 
pyelogram with diatrizoate sodium 
(Hypaque Sodium 50) ten days after 
myelography, raising the possibility 
of a meningeal reaetion being part of 
systemic hypersensitivity to iodine- 
containing compounds. I must empha- 
size caution in repeating myelography 
with iophendylate in view of a possi- 
ble hypersensitive meningeal reac- 
tion. Prompt corticosteroid therapy 
and removal of residual iophendylate 
is advised. 

KRISHNA KALYANARAMAN, MD, DM, FACP 

Peoria School of Medicine 

530 NE Glen Oak Ave 


PO Box 1649 
Peoria, IL 61656 


1. Kuberski T: Eosinophils in the cerebrospinal 
fluid. Ann Intern Med 91:70-75, 1979. 
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Intracranial Aneurysms 


To the Editor.—The article by Keren 
et al (ARCHIVES 37:392-393, 1980) 
described the case of a 7-month-old 
child with a peripherally located intra- 
cranial aneurysm that had ruptured. 
This report is important, for it empha- 
sizes that intracranial aneurysms do 
occur in childhood and that they often 
appear as a subarachnoid hemorrhage 
(SAH).! 

Cerebral artery aneurysms are rare 
in the pediatric age group, accounting 
for approximately 1.3% of the aneu- 
rysms of all groups. When they do 


occur, they often appear as an SAH, 
but up to 28% will appear because of a 
mass effect from the aneurysm. 
Intracranial aneurysms in childhood 
tend to occur at sites different from 
those in adulthood. In early childhood 
(0 to 2 years), aneurysms tend to arise 
from the middle cerebral artery 
(MCA) or from the vertebrobasilar 
system; in the review of Orozco e: al; 
40% of the aneurysms in early child- 
hood were at the MCA or its branches, 
and 37% occurred in the vertebro»asi- 
lar system. Childhood aneurysms oc- 
cur more often at the terminal inter- 
nal carotid artery (ICA) area; of the 11 
cases of aneurysmal SAH in children 
reported by Almeida et al, six were 
caused by aneurysms located at the 
terminal ICA area. Also, children are 
more likely than adults to have giant 
aneurysms; seven (44%) of the 16 
childhood aneurysms reported by 
Amacher and Drake were of ziant 
size? Contrast-enhanced computer- 
ized tomography is a good diagnostic 
tool for the evaluation of aneurysms 
in childhood, because they are often 
large and may be easily seen.’ 

Thus, it should be remembered that 
intracranial aneurysms can occur in 
all age groups. The localization of a 
aneurysm in the MCA or vertebroba- 
silar system in early childhood con- 
trasts with the greater number of 
aneurysms at the carotid bifureation 
in juvenile patients, and with the 
higher incidence of aneurysm at the 
anterior cerebroanterior communicat- 
ing artery complex in acults.? 

FREDERICK M. ViNCENT, MD 
Division of Neurology 


Munson Medical Center 
Traverse City, MI 4€684 
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Letters to the Editor 


Meningitis and Second Lumbar 
Puncture 


To the Editor.—tn response to Dr 
Maznusseri's letter (ARCHIVES 37:398- 
399 1989), we have the following com- 
ments. 

l Comsideratias of space and 
brevity preventee us from providing 
detailed serial dz-a on each patient. 
Hewever, it is «lez-Iv stated under the 
“Materials and Methods" section that 
"ir elf patients whose condition did 
no: show cbvious morovement ...an- 
tibixie therapy was withheld on the 
basis of a shift t- mononuclear pre- 
dominance." 

2. The (admitte ly poor) phrase “in 
up z 19065 of patients” meant that 
altoough 100% o^ the cases in our 
stacy showed tse shift, previous 
retrospective stue_es had occasional 
cases where the polymorphonuclear 
leuxocytes persisted. 

&. The repeatec spinal tap is per- 
formed éecauseth= patient's condition 
is met improving ond there is signifi- 
cant doubt regardr g the diagnosis. In 
the occasional pa- ent in whom the 
spinal flzid stil! shows a polymorpho- 
nuclear »redominznee, we would con- 
sider it risky te ceatinue to withhold 
antiniotie therapy The second spinal 
fluid sample sheule cf course, be sub- 
mitted for more mtensive study (ie, 
for mycobacteria, -argi, etc), and oth- 
er causes for CSF pleocytosis (eg, 
cerebral abscess) considered. 

4. We would alsa l:ke to emphasize 
that eur small study consisted of a 
grong of patients seen in an epidemic 
situation in a tropical monsoon cli- 
mate. Since the viral agents that can 
cause aseptic meramgitis are legion, 
broad generalizatian of our findings 
to ail climeally sim ar patients should 
be made with caution. 

C mica! medieine has never been a 
completely exact se ence. In the occa- 
sional case that 4»xiates from the 
established norm, dezisions must be 
highly individualized, and the safety 
and welfare of the 5ztient must take 
precedense ever academic rules of 
thumb. 

AT VARE: MB, BS 

Washingtea University 

Division œ H2matology/Oncology 
Box 8925—360 South Euclid 

St Louis, O 63110 

PauL BuTEZRAN, MD 


Malankare Mission Hospital 
India 





False-Positive CSF Cryptococcal 
Antigen Tests 


To taz Eaitor —The diagnosis of cryp- 
tocoeral meningitis zan be an elusive 
one. Because of the aek of sensitivity 
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CSF Test Findings 


Hospital 
Day 


Pressure, 
mm Hg 


Protein, 
mg/dL 





Glucose, 
mg/dL 


Cryptecoccal Antigen 

Values* 
WBC 
Count 








*SEH indicats St Elizabeth's Hospital, Brighton, Mass; MSL, Massachusetts State Laboratory, 
Boston; CDC, the Center for Disease Control, Atlanta; and ND, not done. 


of fungal cultures and _ India-ink 
examinations, the latex agglutination 
test for cryptococcal antigen has been 
widely used to diagnose cryptococcal 
meningitis. Froviding the proper con- 
trols are used, the latex agglutination 
test is regarc2d as an extremely sensi- 
tive and specific diagnostic tool. A 
commercially available kit (Crypto- 
LA Kit, IBL Laboratories Inc, Rock- 
ville, Md) is currently used by many 
hospitals, ineluding our own, to per- 
form this test. We have recently seen 
a patient who had what we believe to 
be a consistemtly false-positive erypto- 
coccal antigen test result from the 
latex test kit. 


Report of a Case.—A 54-year-old man 
with a two-year history of poorly differen- 
tiated lymphocytic lymphoma was admit- 
ted to St Elizabeth's Hospital, Brighton, 
Mass, complai-ing of frontal headache, 
fevers, chills, weakness, and intermittent 
blurring of vison of ten days’ duration. 
The patient had been receiving chemother- 
apy that consisted of cyclophosphamide, 
vincristine sulfzte, and prednisone; his last 
cycle had been eompleted six weeks prior to 
this admission. His physical examination 
was remarkable for a temperature of 39.4 
°C orally, diffmse adenopathy, and sple- 
nomegaly. The ceck was supple, and results 
of neurologic examination were normal. 
Initial laboratory data showed a hemato- 
crit level of 24% and WBC count of 5,700/cu 
mm, with a normal differential cell count. 
Lumbar puncture and CSF test results are 
given in the Table. Results of India-ink 
examinations were negative on three occa- 
sions. Multiple eultures of blood, CSF, and 
urine were negative for bacteria and fun- 
gi. 

Comment.—^he patient's clinical 
setting and symptom complex were 
highly suggestive of cryptococcal 
meningitis. Cn the other hand, the 
completely normal CSF findings were 
not consistent with this diagnosis. It 
has been stated that patients with 
cryptocoecal meningitis may have nor- 
mal CSF.' Hovever, very few studies 
of cryptococcal meningitis exhibit the 
whole CSF formula for each patient, 
and in these we found no cases with 
absolutely normal CSF findings.^? A 
recent case report noted that crypto- 
coccal antigen titers of the same CSF 


specimen were sign ficantly. higher 
with the commercial kit as opposed to 
titers obtained by Jokn Bennett, MD, 
at the National Institutes of Health, 
Bethesda, Md.‘ In light of this, we 
chose to repeat CSF studies at our 
laboratory, at the Massachusetts State 
Laboratory, and at che Center for 
Disease Control to check the validity 
of our results. Th2 comparative 
studies show that our laboratory using 
the kit had consistently elevated cryp- 
tococcal antigen results, whereas 
those tests performed by the Center 
for Disease Control, Atlanta, using 
their own antisera anc the Massachu- 
setts State Laboratory, Boston, using 
the kit were completely negative (see 
Table). Each cryptococcal antigen as- 
say performed in our laboratory was 
done twice by an experienced techni- 
cian with proper controls for rheuma- 
toid factor and cryptococcal antisera 
activity. This case demonstrates that 
false-positive cryptocoecal antigen as- 
says with use of the kit can occur. One 
should be circumspect about making 
the diagnosis of cryptoeoceal meningi- 
tis solely on the basis of a positive 
cryptococcal antigen determined by 
the kit, especially in tne presence of 
an otherwise normal CSF examina- 
tion. 

STEPHEN J. KORNFELD, MD 

Tufts New Englend Medical Center 

Boston, MA 02111 ; 

MICHAEL WORTHINGTON, MD 


St Elizabeth's Hcspital 
Brighton, MA 02.35 


Nonproprietary Name and 
Trademark of Drug 


Vincristine sulfate—Oncoiin. 
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Books 


An Atlas of Electronystagmography, by F. Blair 
Simmons, 196 pp, with illus, $23.50, New York, 
Grune & Stratton Inc, 1979. 

This atlas is a well-illustrated and 
relatively inexpensive introduction to 
the science and art of electronystag- 
mography (ENG). Its basic intent is to 
instruct those who will be interpreting 
the ENG. However, I believe that it 
would also be useful to those con- 
fronted with reports from various 
ENG laboratories, such as practicing 
neurologists who rarely perform such 
tests. 

The book begins with brief intro- 
ductory chapters that give some tech- 
nical background and descriptions of 
the actual process of recording and 
reporting the ENG. These sections are 
descriptive and do not provide the 
detailed information that would be 
necessary if one were actually setting 
up his own laboratory and is available 
in other current standard textbooks. 
Appropriate comments are made with 
regard to the function of the ENG 
technician and some of the limitations 
of ENG interpretation. 

The remainder of the text, aside 
from a useful glossary of terms and a 
brief but helpful bibliography, is a 
series of 45 complete ENGs, with 
whole mounts of the tracings, brief 
histories, reports, impressions, and 
comments. This series of tracings ini- 
tially proceeds from fairly standard 
ENGs to those of more complex 
nature. However, as pointed out by 
the authors, after the first few ENGs 
the remainder of the tracings are left 
unsorted. This is indeed what one 
might encounter when he is beginning 
to interpret ENGs; however, it is 
somewhat confusing for the beginner 
in that various topics are haphazardly 
introduced. The reader is instructed to 
look at the whole mount preparations, 
make an interpretation, and then 
compare it with that of the authors. 
Although this would indeed produce a 
type of programmed instruction for 
the reader, I believe that many would 
find the reduced presentation of the 
ENG whole mounts difficult to inter- 
pret; that is, it is difficult, without 
going through the trouble of magnifi- 
cation, for the reader to arrive at an 
accurate value for the slow phase vel- 
ocity. Since the different response of 
the two ears to caloric stimulation is 
one of the major values of the ENG, I 
believe that it would be more helpful 
to have some actual size segments 
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from which accurate slow phase veloc- 
ity measurements could be made. The 
authors provide charts that plot the 
time course of change of the slow 
phase velocity during the four caloric 
irrigations. While the authors state 
that they use a 30% difference in the 
slow phase velocity as the limit 
between normal and abnormal, right- 
left asymmetry, I think it would be 
difficult for the interpreter to make a 
decision in borderline cases from look- 
ing at such charts. 

As the authors point out, this atlas 
does not really substitute for a basic 
ENG textbook, as a wide variety of 
information appears randomly from 
tracing to tracing. However, there is a 
good deal of information, particularly 
in the comment section that follows 
each ENG. The detailed index would 
also be helpful when looking for infor- 
mation on a selected type of ENG 
abnormality. 

While I would not recommend this 
text for an individual practicing neu- 
rologist, the atlas would be useful 
when used in combination with the 
more standard ENG introductory 
texts for departments of neurology or 
for groups of practitioners who use 
electronystagmography. 

B. Topp Troost, MD 

Chief, Neurology Service 

Veterans Administration Medical Center 
University Drive “C” 

Pittsburgh, PA 15240 


Cerebral Aneurysms: Advances in Diagnosis and 
Therapy, edited by H.W. Pia, C. Langmaid, and J. 
Zierski, 468 pp, with illus, $99.50, Secaucus, NJ, 
Springer-Verlag, 1979. 

This book reports proceedings of a 
highly structured, but informal, work- 
shop on cerebral aneurysms held in 
Giessen/Bad Nauheim, Germany, on 
March 4 and 5, 1979. It is the third in 
the series organized by Professor Pia, 
the other two concerned with cerebral 
angiomas (1974) and spinal angiomas 
(1975). 

The field of aneurysms and sub- 
arachnoid hemorrhage is well covered. 
Most of the experts were in atten- 
dance, and their contributions com- 
prehensively address essentially all 
relevant topics. In controversial areas 
such as timing of surgery, the spec- 
trum of views is presented. 

Some of the material in this book, 
such as that pertaining to pathophys- 
iology and treatment of vasospasm, 
will be rapidly outdated (we may 
hope) as our understanding of the 
problems mature and more effective 
therapeutic modalities become avail- 
able; but other sections, such as those 
dealing with history, morphology, and 
classification, will have lasting value. 


The book is produced with the tradi- 
tional high quality expected from 
Springer-Verlag. The illustrations 
and most of the angiograms are well 
presented. Cerebral Aneurysms is a 
succinct, readable review of the state 
of the art cirea 1977 and despite its 
high price is an essential addition to 
the library of any neurosurgeon. with 
a serious interest in this problem. 

Neal F. Kassell, MD 

Division of Neurcsurgery 

University of Iowa Hospitals and 
Clinics 

Iowa City, IA 52242 


Practical Clinical Neurology, by John K. Wolf, 
372 pp, $13.15, Garden City, NY, Medical Exami- 
nation Publishing Co Inc, 1980. 

This small paperback is a useful 
introductory textbook to neurology. 
Dr Wolf’s style is very personal and 
refreshing. The organization of the 
book is unorthodox, with the tech- 
niques of the neurological examina- 
tion discussed in the last chapter. 

This book is most appropriate for 
use by second- and third-year medical 
students, but it should not be used as a 
replacement for more comprehensive 
textbooks in neurology. Its brief dis- 
cussions are not sufficient for post- 
graduate education or the practicing 
physician. 

HAROLD P. ADAMS, JR, MD 

Departmen: of Neurology 

University of Iowa Hospitals 
and Clinics 

Iowa City, [A 52242 


Aphasia, Alexia, and Agraphia, by D. Frank 
Benson, 213 pp, with illus, $25, New York, 
Churchill Livingstone, 1979. 


This monograph on the aphasie dis- 
orders is succinct yet remarkably com- 
prehensive. The first section covers 
the neuropathologic basis of aphasia, 
problems of localization, and methods 
of testing. The seeond section de- 
scribes the major aphasic syndromes 
and allied disorders. A detailed d:scus- 
sion of the neuroanatomieal correlates 
of specific language performances 
composes the third section. The final 
section deals with associated clinical 
problems such as mutism, dementia, 
apraxia, and agnosia. 

This is a well-written exposition in 
which facts and theories are clearly 
presented. Though all students of 
aphasia will find it informative, it 
should prove to be particularly useful 
to residents in neurology and psychia- 
try as they cope with the formidable 
clinical and theoretical problems 
posed by the aphasic disorders. Dr 
Benson is to be corgratulated on his 
achievement. 

ARTHUR L. BENTON, PHD 
University Hospitals 
Icwa City, IA 52242 


Books 


Ca encar and News 


Calendar of Meetings 
-V International Symposium of Facal Nerve Surgery, Bilt- 
American EEG Society annual meeting, Sheraton Boston 


12th Epilepsy International Symposium, Copenhagen. 
American Neurological Association, Sheraton Boston Hotel, 


The 27th annual meeting, Americar Association of Electro- 
myography and Electrodiagnosis, Philadelphia. 

American Academy of Neurologica Surgery annual meet- 
First International Symposium on Brain-Heart Relation- 
Annual Meeting, Congress of Neurclogical Surgeons, Hyatt 
Trte 33rd annual meeting and special course, Southern EEG 


Fcurth National Conference on Thrombosis and Hemostasis, 


American Epilepsy Society annual meeting, San Diego 


Epilepsy International Congress—1€81, Kyoto, Japan. 


1980 
Sept 25 
more Hotel, Los Angeles. 
ZT 
etel, Boston. 
6-19 
8-19 
Boston. 
26-27 
Oct 25 
mg, New York. 
5-5 
sh:p, Jerusalem Hilton Hotel, Jerusalem. 
5-19 
Regency, Houston. 
2—25 
Society, San Antonio, Tex. 
Nov 17-20 
Miami. 
26-22 
Hilton Hotel, San Diego. 
1981 
2625 


World Congress of Neurology, Kyoto International Confer- 


enze Hall, Takaraike, Sakyo-ku, Kyeto 606, Japan. 


Blood Flow and Metabolism.—The 
Tenth Irternatienel Symposium on 
Cerebral Biood Mow and Metabolism 
will be held June 16-21, 1981, in St 
Louis. Suomit abstracts before Nov 1, 
1980. Coztaet Michel M. Ter-Pogos- 
sian, PhP, The Edward Mallinckrodt 
Institute cf Raciology, Washington 
University Schoo! of Medicine, 510 S 
Kingshigaway, St Louis, MO 63110. 


Sleep Disorders for the Clinician.—A 
course or sleep disturbance will be 
given on Nov 8, 1980, at Boston Uni- 
versity School of Medicine, Boston. 
Contact Donna March, Continuing 
Education, Beston University School 
of Medicine, 80 E Concord St, Boston, 
MA 0233. 


Notes From NINCDS 


Reve's Syncrome Grant Applications 
Sought.. The NINUDS is seeking 
grant applications for research on 
Reye's s-ndrome. Applications may 
address &iolozy, pathology, diagnosis, 
prevention. or treatment, including 
development of animal models. Appli- 
cations fər program project (P01) and 
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individual research project (R01) sup- 
port will be considered. Contact Ken- 
neth Surrey, MD, Neurological Disor- 
ders Program, NINCDS, National 
Institutes of dealth, Rm 710, Federal 
Bldg, Bethesca, MD 20205; (301) 496- 
1431. 


International Symposium on Status 
Epilepticus.— The symposium will focus 
on the epidemiology and neuropatho- 
logy of status epilepticus, as well as on 
new drugs used in treatment. A major 
goal of the corference will be to arrive 
at a consensus on recommended thera- 
py for the condition, which hospital- 
izes an estimated 8,000 persons each 
year. The symposium will be held Nov 
17-19, 1980, a- the Miramar-Sheraton 
Hotel, Santa Monica, Calif. Contact 
the Department of Continuing Educa- 
tion in Health Sciences, UCLA Exten- 
sion, Los Angeles, CA 90024; (213) 
825-1251. 


Handbook cn Perinatal Infections.— 
This is a compact review of infectious 
processes—viral, bacterial, parasitic, 
and fungal—that are encountered in 
pregnant women and newborn in- 
fants. Diagnesis, management, and 


prevention are presented in tabular 
form. Authors of the hendbook are 
John L. Sever, MD, PhD (chief, 
NINCDS Infectious Diseases Branch), 
John W. Larsen, Jr, MD, and John H. 
Grossman III, MD. The publisher is 
Little Brown & Co, Boston, MA 
02106. 


Murray Goldstein, MD, Named Assis- 
tant Surgeon General.—Dr Goldstein, 
Deputy Director of the NINCDS, has 
been promoted to the rank of Assis- 
tant Surgeon General in the US Public 
Health Service. Dr Goldstein has been 
deputy director of NINCDS since 
August 1979. He had previously 
served as chief of the speeial projects 
branch, director of extramural pro- 
grams, director of the stroxe and trau- 
ma program, and deputy director for 
neurological sciences and disorders. 


American Board of Qualification in 
Electroencephalography.—The follow- 
ing were certified by the Board, May 
4, 1980, in New Orleans. 


Aminoff, Michael, MD 
San Francisco 


Belsh, Jerry, MD 
Belle Harbor, NY 


Brazis, Paul, MD 
Maywood, Ill 


Epstein, Charles, MD 
Atlanta 

Fiol, Miguel, MD 
Minneapolis 


Flanigin, Herman, MD 
Little Rock, Ark 


Goldie, William, MD 
Houston 

Ho, Sam, MD 
Chicago 

Laxer, Kenneth, MD 
Portland, Ore 


Metcalf, James, MD 
Paducah, Ky 

Nelson, John, MD 
Oklahoma City 
Pollack, Michael, MD 
Larchmont, NY 
Ramani, Venkat, MD 
Minneapolis 

Saba, Joseph, MD 
Virginia Beach, Va 
Sobol, Norman, MD 
Brooklyn, NY 
Tulloch, John, MD 
Maplewood, Minn 


Warren, Richard, MD 
St Paul 
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Jackson, Richard Thomas, MD 
Paramount, Calif 


Jones, Paul Wesley, MD 


Richardson, John Rowe, MD 
Bremerton, Wash 


Rickler, Kenneth C., MD 


New Diplomates of the American 
Board of Psychiatry and Neurology.— 
The following were certified by the 
Board after its examination in Los 


Angeles, April 14-15, 1980. eugene, Une Washington, DC 
Neurology Kaur, Daljit, MD Roongta, Suresh M., MD 
Chicago Houston 


Abramson, Scott, MD 
Hayward, Calif 


Ahmed, Iftekhar, MD 
Shawnee, Kan 

Asher, Irving M., MD 
Madisonville, Ky 


Asher, Stephen William, MD 
San Francisco 


Barbuto, John P., MD 
Salt Lake City 


Baxt, Jan L., DO 
Tucker, Ga 


Becker, Werner J., MD 
Calgary, Alberta, Canada 


Bentley, William Howard, MD 
Denver 


Birkmann, Lewiston W., MD 
Lincoln, Neb 


Bott, Allen D., MD 
Oakland, Calif 


Carnes, J. E., MD 
Columbia, SC 


Chhabria, P. S., MD 
Lake Forest, Ill 


Clark, John Robert, MD 
Spokane, Wash 


Cohen, Stanley N., MD 
Woodland Hills, Calif 


Connolly, Kevin Francis, MD 
Fresno, Calif 


Dillenbeck, David G., MD 
Tampa, Fla 

Dunaway, Rodney Price, MD 
Orlando, Fla 


Ensat, Rosmarie, MD 
San Francisco 


Friedberg, John Mark, MD 
Berkeley, Calif 


Gelfand, Diane S., MD 
Houston 


Glass, J. Peter, MD 
Houston 


Hahn, Manfred, MD 
New York 


Hall, Karen Alice, MD 
Denver 


Handleman, Marshall Jeffrey, MD 
Canoga Park, Calif 


Harris, Ashby Thomas, MD 
Dallas 


Hershfield, Sherman Aubrey, MD 
Westlake Village, Calif 
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Kelly, James Montgomery, III, MD 
Greenbrae, Calif 


Kokkoris, C., MD 
Bronx, NY 


Kowell, Arthur Preston, MD 
Los Angeles 


Krapin, Lee Coleman, MD 
San Diego 

Lafrance, Richard Arthur, MD 
Corvallis, Ore 


Lee, Soo In, MD 
Flossmoor, Ill 


Lenehan, Richard Patrick, MD 
San Diego 

Lin, James T. Y., MD 
Leawood, Kan 


LoZito, John C., MD 
Melbourne, Fla 


Lupton, Mark Daniel, MD 
Chicago 

Mandell, Alan M., MD 
Brookline, Mass 


McCoy, Robert L., MD 
Bethlehem, Pa 


McKendall, Robert R., MD 
San Bruno, Calif 


Morgan, Charles H., MD 
Oklahoma City 


Morte, Paul D., DO 

La Jolla, Calif 

Nakhasi, Ashok K., MD 

New Brunswick, NJ 
Nudleman, Kenneth L., MD 
Irvine, Calif 

Odenheimer, Burtram Jon, MD 
Wichita, Kan 


O'Hara, Robert J., MD 
Oak Park, Ill 


Olney, Richard Koch, MD 
Bend, Ore 


Peacock, John Hollis, MD 
Palo Alto, Calif 


Pearce, James, MD 
Oxnard, Calif 


Power, William L., MD 
Albuquerque, NM 


Preston, William George, MD 
Laguna Beach, Calif 


Rafal, Robert D., MD 
Portland, Ore 


Sears, Ernest Simon, Jr, MD 
Houston 


Sharbaugh, Durell Dean, MD 
Fresno, Calif 


Smith, Anthony Alexander, MD 
Kokomo, Ind 


Soong, James Yang, MD 
San Francisco 


Stefoski, Dusan, MD 
Chicago 

Subramony, S. H., MD 
Jackson, Miss 

Sultan, Isaac Aaron, MD 
Palm Springs, Calif 
Thong, Nguyen Nhut, MD 
Midwest City, Okla 


Turella, Giorgio S., MD 
Tacoma, Wash 


Vibal, Job R., MD 

St James, NY 

Vikelidou, Iphigenia, MD 
Ft Jackson, SC 


Walsky, Paul E., MD 
Santa Fe, NM 


Warren, Walter Richard, MD 
Bowling Green, Ky 


Waybright, Edward Arnold, MD 
Richmond, Va 


Wilensky, Michael ^., MD 
Metairie, La 

Wilk, Ronald L., MD 
Boca Raton, Fla 


Wright, Thomas L., MD 
Marietta, Ga 


Fisher, Mare, MD 
Worcester, Mass 
(Certified October 1979) 


Child Neurology 


Chang, Charles Shib-Cheng, MD 
Potomac, Md 


Chaplin, Edward R., Jr, MD 
Prospect, Ky 

Chhabria, Shakuntala, MD 
Lake Forest, Ill 

Levisohn, Paul M., MD 
Denver 


Reiley, Thomas Trevor, MD 
Salt Lake City 


Zurbrugg, Eric B., MD 
River Forest, Ill 
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Your Patient 


Decadron^ Hexadrol® 
dexemethasone, USP dexamethasone, USP 


Tablets 0.5 mg Tablets 0.5 mg 
100's 30's $ 4.16 per 120 
100C's ; 500's 43.42 per 1900 


Tablets 0.75 mg Tablets 0.75 mg 
100 s ; 100's 5.85 per 100 
1000's : 500's 46.30 per 1000 


Tablets 1.5 mg 
50's í 8.74 per 100 


Tablets 4.0mg 
100's 7.24 per 100 





" Based on wholeszle»rice to retailer as listed in Drug Topics Red Book 1978. 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organonp A Division of Organon Inc. 
E West Orange, N.J. 07052 


^ DADT AC Ib 2/7w A INC 
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a chance for a better life 
with Depakene. 


Valproic Acid 





-or your patients with mixed seizures 
ncuding absence, or pure absence 


“fective seizure control! without 
cosmetic disfigurement 


ir 28 studies:of patients with mixed grand mal end 
anse nce, 76?6 c: all patients gained significan: 
improvement; over one-third became seizure-free. 
Ie 60'studies involving pure absence, 86% of 
patientswere improved; half became seizure-free. 

While serious side effects, including fatal 
nepaitis, have cccurred, the most common side 
fiec with Depekene is G.I. upset, which usually 
respends to temporary dosage reduction. 
Frobeem sedation is not common and cosmetic 
stigmata such as gum hypertrophy and hirsutém 
CO net occur. 


A widely useful anticonvulsant 


Depakene is indicated as sole or adjunctive 
therapy in both simple and complex absence 
seizures. It is also indicated for adjunctive 
treatment of patents with multiple seizure types 
whicn include ebsence. Clinical response has 
been especia ly noteworthy among patients with 
genera! zed tonic-clonic attacks, or with mino- 
moter seizures ‘e.g., myoclonic movements, 


akinatic seizures), where combined with absence. 


Offering your patients 
a chance for a better life 


Sustained freedom from seizures can mean a 
drivers license, an active social schedule, 
involvement in athletic competition—a better life 
for your patient. 


1. Worldwide studies of Depakene experience (Da a refer only to 
grand mal and/or absence seizures. Since each type wes 
evaluated separately, some patients appear in both Jroups. 
Though most of these studies were uncontrolled anc had widely 
differing protocols, their collective data clearly support efficacy of 
the drug). 


See overleaf for prescribing information 


c) 


Abbott Laboratories, 
North Chicago, Illinois 60064 


0013326R2 





Depakene. 


Valproic ACid 2:5: 5575. 


DRIVER EDUCATION — e 


STUDENT 
“DRIVER 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: Depakene (valproic acid) is indicated for use as 
sole and adjunctive therapy in the treatment of simple and complex 
absence seizures, including petit mal. DEPAKENE may also be used 
adjunctively in patients with multiple seizure types which include 
absence seizures. 

In accordance with the International Classification of Seizures, 
simple absence is defined as very brief clouding of the sensorium 
or loss of consciousness (lasting usually 2-15 seconds), accom- 
panied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when 
other signs are also present. 


CONTRAINDICATIONS: DrPAKENE (valproic acid) is contrain- 


dicated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has occurred 
in patients receiving DEPAKENE. These incidences usually have oc- 
curred during the first six months of treatment with DEPAKENE. Liver 
function tests should be performed prior to therapy and at frequent 
intervals thereafter. Caution should be observed when administer- 
ing DEPAKENE to patients with pre-existing hepatic disease. 

The drug should be discontinued immediately in the presence of 
significant hepatic dysfunction, suspected or apparent. The fre- 
quency of adverse effects (particularly elevated liver enzymes) 
may increase with increasing dose. Therefore, the benefit gained 
by increased seizure control by increasing the dosage must be 
weighed against the increased incidence of adverse effects some- 
times seen at higher dosages. 

Usage in fh yea THE EFFECTS OF DEPAKENE IN HUMAN 
PREGNANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMON. 
STRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. 
Doses greater than 65 mg/kg/day given to pregnant rats and mice 
produced skeletal abnormalities in the offspring, primarily involv- 
ing ribs and vertebrae; doses greater than 150 mg/kg/day given to 
pregnant rabbits produced fetal resorptions and (primarily) soft- 
tissue abnormalities in the Vig | In rats a dose-related delay in 
the onset of parturition was noted. Postnatal growth and survival of 
the progeny were adversely affected, particularly when drug ad- 
vali [aiias spanned the entire gestation and early lactation 
period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS 
DURING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF 
BIRTH DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE 
EXTENSIVE WITH RESPECT TO TRIMETHADIONE, PARAMETHA- 
DIONE, PHENYTOIN, AND PHENOBARBITAL, REPORTS INDICATE A 
POSSIBLE SIMILAR ASSOCIATION WITH THE USE OF OTHER ANTI- 
CONVULSANT DRUGS. THEREFORE, ANTICONVULSANT DRUGS 
SHOULD BE ADMINISTERED TO WOMEN OF CHILOBEARING PO- 
TENTIAL ONLY IF THEY ARE CLEARLY SHOWN TO BE ESSENTIAL 
IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because 
of the strong possibility of precipitating status epilepticus with at- 
tendant hypoxia and threat to life. In individual cases where the 
severity and frequency of the seizure disorder are such that the 
removal of medication does not pose a serious threat to the patient, 
discontinuation of the drug may be considered prior to and during 
pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing 
embryo or fetus. 

The prescribing physician will wish to weigh these considera- 
tions in treating or counseling epileptic women of childbearing po- 
tential. 


Depakene 


Valproic Acid 


Offering a chance for a better life 
for your patients with mixed seizures 
including absence, or pure absence 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 

General. Because of reports of thrombocytopenia and platelet 
aggregation dysfunction, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at 
periodic intervals. It is recommended that patients receiving 
DEPAKENE be monitored for platelet count prior to planned surgery. 
Clinical evidence of hemorrhage. bruising or a disorder of 
hemostasis/coagulation is an indication for reduction of DEPAKENE 
dosage or withdrawal of therapy pending investigation. 

Since DEPAKENE (valproic acid) may interact with concurrently 
administered anticonvulsant drugs, periodic serum level determina- 
tions of concomitant anticonvulsant drugs are recommended during 
the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a keto- 
metabolite which may lead to a false interpretation of the urine 
ketone test. 

Information For Patients: Since DEPAKENE may produce CNS 
depression, especially when combined with another CNS depres- 
sant (e.g., alcohol), patients should be advised not to engage in 
hazardous occupations, such as driving an automobile or operating 
dangerous machinery, until it is known that they do not become 
drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant 
activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE 
IN SERUM PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM 
OF THE INTERACTION IS UNKNOWN. ALL PATIENTS RECEIVING 
CONCOMITANT BARBITURATE THERAPY SHOULD BE CLOSELY 
MONITORED FOR NEUROLOGICAL TOXICITY, SERUM BARBITU- 
RATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BARBITU- 
RATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may 
also be involved in a similar or identical interaction. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERAC- 
TION OF DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF 
THERE IS A CHANGE IN UNBOUND (FREE) PHENYTOIN SERUM 
CONCENTRATIONS. THE DOSAGE OF PHENYTOIN SHOULD BE AD- 
JUSTED AS REQUIRED BY THE CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and war- 
farin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study 
of the drug in animals to determine whether it has carcinogenic po- 
tential. Carcinogenicity studies in rats and mice are currently in 
progress. 

Mutagenesis studies on DEPAKENE have been performed using 
bacterial and mammalian systems. These studies have provided no 
evidence of a mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not 
known what effect this would have on a nursing infant. As a 
general rule, nursing should not be uridertaken while a patient is 
receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and 
dogs demonstrated reduced spermatogenesis and testicular atroph 
at doses greater than 200 mg/kg/day in rats and greater than gU 
mg/kg/day in dogs. Segment | fertility studies in rats have shown 
doses up to 350 mg/kg/day for 6C days to have no effec! on fer- 
tility. THE EFFECT OF DEPAKENE (VALPROIC ACID) ON THE 
DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION AND 
FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has 
usually been used with other anticonvulsant drugs, it is not possi- 
ble, in most cases, to determine whether the following adverse 
DI can be ascribed to DEPAKENE alone, or the combination of 
rugs. 

astrointestinal: The most commonly reported side effects at the 
initiation of therapy are nausea, vomiting and indigestion. These 
effects are usually transient and rarely require discontinuation of 
therapy. Diarrhea, abdominal cramps and constipation have been 
reported. Both anorexia with some weight loss and increased ap- 
petite with weight gain have also been reported. 

CMS Effects: Sedative effects have been noted in patients 
receiving valproic acid alone but are found most often in patients 
receiving combination therapy. Sedation usually disappears upon 
reduction of other anticonvulsant medication. Ataxia, headache, 


nystagmus, diplopia, asterixis, "spots before eyes”, tremor, 
dysarthria, dizziness, and incoordination have rarely been noted. 
Rare cases of coma have been noted in patients also on phenobar- 
bital. 

Dermatologic: Transient increases ir hair loss have been ob- 
served. Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, 
hyperactivity and behavioral deterioration have been reported. 

Musculoskeleta/: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic 
acid inhibits the secondary phase of platelet aggregation. (See 
DRUG INTERACTIONS). This may be reflected in altered bleeding" 
time. Bruising, hematoma formation and frank hemorrhage have 
been reported. Relative lymphocytosis and hypofibrinogenemia 
have been noted. Leukopenia and eosinephilia have also been re- 
ported. 

Hepatic: Increases in serum alkaline phosphatase and elevations 
of serum glutamic oxaloacetic transaminase (SGOT) have been 
noted. Elevation of SGOT may be dose related. Elevations of SGPT 
and LDH have been noted less frequently. Isolated cases of severe 
hepatotoxicity have been reported but de not appear dose related. 
(See WARNINGS). 


OVERDOSAGE: A single case of overdosage with valproic acid 
has been reported. After ingesting 36 grams in combination with 
phenobarbital and phenytoin, the patien! presented in deep coma. 
An electroencephalogram recorded diffuse slowing, compatible 
with the state of consciousness. The patient made an uneventful 
recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be 
of limited value. General supportive measures should be applied 
with particular attention being given to the maintenance of ade- 
quate urinary output. 


DOSAGE AND ADMINISTRATION: Depaxene (valproic acid) 
is administered orally. The recommerded initial dose is 15 
mg/kg/day, increasing at one week intervals by 5 to 10 
mg/kg/day, until seizures are controlled or side effects preclude 
further increases. The maximum recommended dosage is 60 
mg/kg/day. If the total daily dose exceeds 250 mg, it should be 
given in a divided regimen. d 

The frequency of adverse effects (particularly elevated liver 
enzymes) may increase with increasing dose. Therefore, the 
benefit gained by increased seizure control by increased dosage 
must be weighed against the increased incidence of adverse effects 
sometimes seen at higher doses. 


The following table is a guide for the initial daily dose of DEPAKENE 
(valproic acid) (15 mg/kg/day): 


Total Number of Capsules or 
Daily Teaspoonfuls of Syrup 
Dose (mg) | Dose 1 Dose 2 Dose 3 









22- 54.9 
55- 87.9 
88 - 131.9 
132 - 164.9 
165 - 197.9 








A good correlation has not been established between daily dose, 
serum level and therapeutic effect, however, therapeutic serum 
levels for most patients will range from 50 to 100 mcg/ml. Occa- 
sional patients may be controlled with serum levels lower or higher 
than this range. 

As the DEPAKENE dosage is titrated upward, blood levels of 
bal and/or phenytoin may be affected. (See PRECAU, 


Patients who experience G.I. irritation may benefit from admin- 
istration of the drug with food or by siowly building up the dose 
from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING 
TO AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available as 
orange-colored soft c» capsules o! 250 mg valproic acid in 
bottles of 100 capsules (NDC 0074-568" -13), and 
as a red syrup containing the equivalent of 250 mg 

valproic acid per 5 ml as the sodium salt in bottles of Prompt 
16 ounces (NDC 0074-5682-16). 0013326 


University of Miami School of Medicine 
Department of Ophthalmology 


Bascom Paimer Eye Institute 
Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Tepics 7o be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of 
pituitary asd cavermous sinus masses; The child with poor vision; Visual fields; Neuropathology of brainstem and 
cranial meves; Deular myasthenia; Nystagmus diagnosis; Case presentations and discussion; Free paper 
pseseatstions; Questions and answers; and others. 


John T. Flynn, M.D. 
Joel S. Glaser, M.D. 


Faculty for tae Course will include: 
Douglas R. Anderson, M. D. 
Robert B. Daroff, M.D. 
Noble J. David, M.D. 


Richard Lindenberg, M.D. 
Judith Donovan Post, M.D. 
D. Martin Regan, Ph.D. 


Norman J. Schatz, M.D. 
Jonathan D. Trobe, M.D. 


and others 


Regisitretior fee is 5275 for practitioners and $150 for resedents upon application from their Department Head. Mail registration 
fee payable to "Continuing Education in Ophthalmology, Inc.", P.O. Box 610326, Miami, Florida 33161. Course hours: 13, 


Gite |, AMA. 


NEUROLOGIST: 


acacemic Position available for 
Dwector of EEG Laboratory at VA 
Medical Center in affiliation with 
SUNY Upstate College of Medi- 
zine. Board eligible or certified. 
Excellent opportunities for inter- 
actier with EMC-Evoked Potential 
Laberatory and Sleep-Wake Disor- 
ders Laberatory. Interested candi- 
dates sneuld send CV to: Antonio 
Culebras. M.D., VA Medical Cen- 
ter, @0 Irving Avenue, Syracuse, 
New York 13210, or call 315- 
476-545: ext. 473. 





FELLOWSHIPS IN 
CLINICAL NEUROPHYSIOLOGY 


Full time ‘or one year beginning 
July 1, 1982: 


1) Fellowship in pediatric and 
adult EEG; evoked responses 
and cemputer techniques in 
Clin. Neurophysiology 

2) Fellowship in EMG and Neu- 
romuseular Diseases 


To apply, send a curriculum vitae 
and three letters of recommenda- 
tion. All correspondence and/or 
inquiries *o 

Robert R. Young, M.D. 

Clinical Neurophysiology 

Laboratories 
Massachusetts General Hospital 
Beston, MA 02114 
(617) 726-3642 


Clinical Neurophysiology Fel- 
lowship starting July 1981. One 
year training in EEG, EMG, evoked 
potentials and mcnitoring, with 
time for clinical research. Contact 
Jun Kimura, M.D., Division of Clin- 
ical Electrophysiology, Depart- 
ment of Neurology, University of 
lowa Hospitals anc Clinics, lowa 
City, lowa 52242. The University 
of lowa is an Affirmative Action/ 
Equal Opportunity Employer. 





17% 
12% 


1976 197 1978 


Where are » all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 
cian Masterfile requires updating at a rate of about 30-33% annually due to changes in 
address, specialization, specialty certifications, and attrition due to death and retirement, as 
well as new physicians (about 80,000 more now than in 1973). These inexorable changes make 
a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 
American Medical Directory containin ng this new and updated information on American 
physicians is now available for the first time since 1973. The new 5-volume edition containing 
the most current AMA data together with a Directory of Women Physicians is, indeed, an 


100% 


urgent necessity. 





The 1979 American Medical Directory 


The American Medical Directory has been published 
again, for the first time since 1973. Now in its 27th edition, 
this is the official directory of the American Medical 
Association, containing biographical and professional 
data on over 445,000 U.S. physicians—and is the single 
most comprehensive and reliable reference to American 
physicians available. 

Derived from the constantly updated AMA Physician 
Masterfile—and organized by alphabetical index and 
geographic register—the first four volumes provide key 
professional and demographic data on every physician, in- 
cluding residents, in direct patient care, administration, 
teaching, research, and other activities. Each listing in- 
cludes full name, address, year of license, school of 
medical education, and type of practice, with primary and 
secondary specialties (from allergy to urology) and 
Specialty Board certifications. 

Special reference sections include the same detail 
data for Federal service doctors (Army, Navy, Air Force, 
V.A., & U.S.P.H.S.) and U.S. doctors in foreign countries. 
The fifth volume, the Directory of Women Physicians, con- 
tains alphabetical and geographical listings complete with 
professional and demographic data for women physicians. 

Another useful feature 
of the 27th Edition is an un- 9 iE >| 8 
bound plasticized code sheet, 
providing ready reference for 
code designations of medical 
school, snecialty, and 
certification data. 
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PSG Publishing Company, Inc. 
545 Great Road, Littleton MA 01460 





The official directory of the American Medical Association 


In all, the 27th Edition of the American Medical Direc- 
tory is an essential and practical reference for medical 
institutions, insurance companies, associations and 
libraries—and for all others requiring a reliable physician 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishing 
Company for further information or to order your set of the 
1979 American Medical Directory. į 

The current printing is limited, so you should act A, 
quickly to avoid delays and possible disappointment. 


The 1979 American Medical Directory, 27th Edition . 


$2259 $ 


Yes, please send me the Solino 1979 American 
Medical Directory, including the Directory of Woman » 
Physicians. - 


D Check enclosed for $225.00—and | save the $4.75 shipping charge. rans residents - 
add $11.25 sales tax.) 


rice, (plus 5% sales 5010 ou etapa Ted only) and 
B. shipping costs. aun S. Prepaid 
orders —save shipping cha 


|| Please bill me for $229.75 (US only) and appropriate taxes. Purchase Order E 
number and authorized signature are included below. | n 











Organization P.O.# id 
Name Title i 
City State Zip pe 
Authorized Signature . xS 






PSG Polis Company 545 Great Road, Littleton, MA D aN 


Hospital Medical Staff! 


This is your 


ADI/OCATE 


Subscribe today to the only publication directed specifically 
to the interests anc problems of physicians 


Filling a Vita. Need 

Because a growing part of medical care 
is provided i» the hospital, physician- 
hospital relationships are becoming in- 
creasingly campiex dy virtue of govern- 
ment intervention, court decisions, and 
the demands of third-party payers. The 
medical staff is an essential association 
of physicians that, in many ways, is as 
important tothe immediate concerns of 
the individual physician as the local, 
State and rational associations of 
organized medicine. 

Prior to the inception of the Advocate, 
there was no publicatien that addressed 
itself specifically to the concerns of the 
medical staff. Published by the Depart- 
ment of Hosp tals & 4ealth Facilities of 
the American Medical Association, the 
Advocate is not a news publication. 
Rather, it prowdes auchoritative analysis, 
commentary, and interpretation of 
events in the medical care arena. /t is a 
clearinghouse for concrete problems 
and solutions 


Focus on Your Concems 

The Advocate zeroes in on the special 

interests anc problems in regard to 

your position on the medical staff and 

to your medical siaff's relationship with 

the hospital administration and other 

hospital personnel. |: delves into every 

important aspect of the physician- 

hospital relationship. Some of the 

topics that typically receive attention 

include: 

e Medical staff organization 

e Rights amd responsibilities of 
medical steff physicians 

e Regulation of mecical care 

e Medical discipline 

e Cos: conta nment 


on hospital medical staffs 


Delineation of privileges 
Professionel liability coverage 
Medical staff bylaws 

Court decisions that affect 
medical staff 


“Hot Line" for Your Questions 

Each issue of the Advocate features a 
special Q & A. column. If you have spe- 
cific questions about your relations 
with your hosoital, medical staff situa- 
tion, or any re ated areas, you can write 
the Advocate. 


Your query receives immediate per- 
sonal atten&on from experts who 
can provide he answers. 


Those questicns which are of general 
interest will also be included in an 
issue of the AJvocate as space allows, 
but you don't Fave to wait for your infor- 
mation. 


| Hospital Medical Staff — 


| ADVOCATE 

| American Madical Association 
1535 N. Dearborn St. 

1 Chicago, Illinois 60610 


O Please till me O 
Please Pring 

Name 
Title 


rospital—= 
Address 


City/State/Zip 


YES, | wish to subscribe to the ADVOCATE for the period ind cated below. 
Enclosed is.my check, payable to the AMA, for $ 








Start your subscription! 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staff. Don't be without 
it; use the form below to subscribe 
now! 
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One year (6 issues) subscription, 
$15.00 
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If You're Looking 
For a New Practice 
Opportunity ... 

.. 0r Looking For 
a Physician to Fill 


" 
ce 


of | 
Applied Medical Systems 


Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 


YES, | am interested in a new practice opportunity. 
Please send me the AMA OPPORTUNITY PLACE- 
MENT REGISTER, along with registration information. 
Name 

Address 

City 

State/Zip 














These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians’ Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registration package, 
use the appropriate coupon below for the Register you 
desire. 
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Physicians' Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 

YES, | am seeking the services of a phvsician. Please 


send me the AMA PHYSICIAN PLACEMENT 
REGISTER, along with registration information. 


Organization 
Address 
City 


| 
| 
| 
| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 
| 
| State/Zip 


| 
| 
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France 


how they operate and 
what they mean to users 
anc to people 

who work in them. 









‘The Britisl 


r 
I The French 
Health Care System 


Health Care System 





today! 


OEC amm o ae ER Se ED Some 





Order Bandlinc, AMA, P.O. Box 821, Monroe, WI 
53566 


Please send me copy(ies) of the book(s) 
below. Allow 4-5 weeks for delivery. 





[] The French Health OP-460 at $3.50 
Care System 


[] The British Health OP-461 at $7.50 
Care System 


Nare 
Address 
City. State/Zip 


Remittance, made payable to AMA, must ac- 
company order. 
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pth studies 

of fhe health care 
systems of Britain 
and 











Britain employs a predominantly nationalized 
free-to-user health care system. -rance offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
it's like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system ^as had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 


THE AMERICAN MEDICAL EEG ASSOCIATION PRESENTS: 
ELECTROENCEPHALOGRAPHY REVIEW AND OVERVIEW 


This is a certified (14 hour category 1 C.M.E.) course designed for the clinician doing EEGs as part of daily practice. The 
program will be held at the Hilton Hotel in Jacksonville, Florida, Saturday and Sunday, November 22 end 23, 1980. 
Co-sponsors are the Florida Society of Neurology, St. Vincent's Medical Center, and the Jacksonville Florida Neurological 
Institute, Inc. 


Saturday, November 22, 1980 


"Electronics and Artifacts" —Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion Hospital, San Francisco, California 

"Range of Normal Variation: Children and Adults" —Dr. Thomas Browne, Assistant Professor of Neurology, Boston U Scheol of Medicine, 
Chief, Seizure Unit & EEG Lab, Boston VA Medical Center, Clinical Instructor in Neurology, Harvard Medical School, Boston, 
Massachusetts 

"Maturation of the EEG—Premature and Neonate, Infant, and Child EEG"—Dr. John Hughes, Professor of Neurology, U of IL School of 
Medicine, Chicago, Illinois 

“Paroxysmal EEGs and Epilepsy"—Dr. Henri Gastaut, Professor of Neurology, Hospital De La Cimond, Marseille, France. Neurological 
Institute International Guest Speaker 

"The Generally Slow EEG"—Dr. Frederick Gibbs, Professor Emeritus, Dept of Neurology, U of IL School of Medicine, Chicago, Illinois 

“Focal Slowing on the Electroencephalogram" —Dr. J. Garvin, Professor and Chairman, Dept of Neurology, U of IL School of Medicine, 
Chicago, Illinois 

ROUND TABLE DISCUSSION on “Difficult EEG Interpretation” —Drs. F. Gibbs, H. Gastaut, and J. Garvin, J. Hughes, T. Browne, and 
H. Schear. Bring your own difficult EEGs! 


Sunday, November 23, 1980 


"Efficient Management of the Private or Institutional EEG Laboratory"—Mr. James Ramsey, Management Consultant, Jacksonville, 
Florida 

"Abnormal Records in Infants and Children"—Dr. James Nealis, Clinical Assistant Professor of Pediatric Neurology, U of FL School of 
Medicine, Jacksonville, Florida 

"Cerebral Death and Electro-Cerebral Silence"—Dr. Robert Weinmann, Associate Editer, CLINICAL EEG, San Jose, California 

"The Role of EEG as Compared to Other Diagnostic Modalities in Cerebrovascular Disease" —Dr. 0. M. Reinmuth, Professor and Chairman, 
Department of Neurology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania 

"The Physiologic and Technical Aspects of Recording Evoked Potentials"—Dr. R. Eugene Ramsay, Ass't Professor of Neurology, Univ of 
Miami School of Medicine, Director of Clinical Physiology, VA Hospital, Miami, Florida 

"The Clinical Aspects of Evoked Potentials"—Dr. Robert Young, Associate Professor of Neurology at Mass General Hospital, Harvard 
Medical School, Associate Neurologist and Director at the Clinical Neurophysiology Laboratory Movement Disorder Clinic, Mass General 
Hospital, Boston 

ROUND TABLE DISCUSSION on "Evoked Potentials"—Drs. E. Ramsay and R. Young. 

OPTIONAL AMERICAN BOARD OF EEG REVIEW SESSION-— Sample oral and written test questions are discussed. EEGs 
reviewed are similar to those being used by the American Board of EEG, Inc. exam. 


MAIL YOUR ADVANCE REGISTRATION TO ASSURE ATTENDANCE—LIMITED ENROLLMENT 


Name E S Address — it "m 
City nde > State > Ip 3 Telephone 
AMEEGA Member ($120.00) Nonmember ($150.00) Includes banquet and two (2) luncheons. 


























Make check payable to: AMERICAN MEDICAL EEG Mail application and check to: 
Jacob Green, M.D., Review Course Director 
Neurological Institute, Inc. 
5600 Spring Park Road, Jacksonville, Florida 32216 
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NEW YORK UNIVERSITY POST-GRADUATE MEDICAL SCHOOL 
nd 


a 
THE INSTITUTE OF REHABILITATION MEDICINE 
offer 


ADVANCED PROCEDURES IN CLINICAL ELECTRODIAGNOSIS OF 


NEUROMUSCULAR DISEASES 


Wednesday to Friday December 3 to 5, 1980 


Course Director: Joseph Goodgold. M.D. 
a COURSE DESCRIPTION 


This course furnishes a rigorous introduction to advanced and unusual diagnostic techniques utilized in electromyography 
and nerve conduction studies. Major topics include the F-wave, microneurography, spinal evoked and somatosensory potentials, 
single fiber EMG and selected reflex studies. State-of-art lectures are supplemented by workshop demonstrations detailing each 
technique and its clinical applications. The program is open to individuals holding the M.D. or Ph.D. degree and, while designed 
for the physician specializing in clinical neurophysiology, it will be of value to neurologists, neurosurgeons, orthopedists, 
phvsiatrists and others who rely on the results of these studies as an aid to diagnosis. A basic understanding of electromyography 
and nerve conduction measurement will be assumed. A distinguished guest faculty participates. 


DIAGNOSTIC TECHNIQUE WORKSHOPS 

Each state-of-art lecture will be followed by a demonstration diagnostic technique workshop. In these intensely practical 
“How I Do It” sessions, the faculty, working in a specially video-equipped classroom, will demonstrate each procedure on 
a volunteer subject or patient. They will emphasize their personal experience with the selection and timing of the pro- 
cedure, variants of “standard” procedures and their specific indications, pitfalls and their avoidance and the anticipation 
and prevention of complications. 


NEW YORK UNIVERSITY FACULTY 
Arthur Eberstein, Ph.D. 
Joseph Goodgold, M.D. 
Dong Myung Ma, M.D. 
Howard A. Rusk, M.D. 
Neil I. Spielholz, Ph.D. 















GUEST FACULTY 
Bhagwan Shahani, M.D. 
Robert Cracco, M.D. 
Jan Kimura, M.D. 
Alfred J. Szumski, Ph.D. 


Course *650. Advanced Procedures in Clinical Electrodiagnosis 
of Neuromuscular Diseases 


Preregistration Form Please Type or Print 


[] Send Course Brochure 
Return with check payable to: 





Ns wm co ELE IS My 8 Telephone ( ) NYU Post-Graduate Medical School 
to: NYU Post-Graduate Medical School, 
Add Registration Department, Room 4-20-0, LBH, 
ress 550 First Avenue, New York, N.Y. 10016 
No. & Street City State Zip (212) 340-5295 (24-hour telephone service) AN 9/80 


NEUROLOGIST 


w/expertise in 
E ectrociagnostic 
Studies 


Needed to join busy, growing 
department in a multispecial- 


ty clinic. 
Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


CHIEF OF 
NEUROLOGY DEPARTMENT— 


A university based hospital. Large & 
diversified patient load. EEG and 
EMG laboratory within department. 
CAT Scanner available. Campus 
based full-time Neurology group in 
formation. Located in Chicago. Re- 
spond with curriculum vitae to Joan 
Patterson, M.D., Chairperson, Search 
Committee, c/o Dept. of Psychiatry, 
Mount Sinai Hospital Medical Center 
of Chicago, California Avenue at 15th 
Street, Chicago, Illinois 60608. (312) 
542-2453. 




























NEUROLOGIST 
DEPARTMENT OF NEUROSCIENCES 






Texas Tech University Health Sciences 
Center, School of Medicine, is accepting 
applications for a neurologist for the 
position of Assistant or Associate Profes- 
sor of Neurosciences in a newly created 
department of a growing medical school 
in Texas. Applicants are desired in Gen- 
eral Neurology as well as all areas of 
neurological specialties including Pediat- 
ric Neurology. Interest in research and 
teaching are desirable. The position pro- 
vides an excellent opportunity to develop 
independently. Applications must be 
received by October 1, 1980. Please send 
inquiries and curriculum vitae to: 


Dr. Paul G. Meyer, Acting Chairman 
Department of Neurosciences 
Texas Tech University 

Health Sciences Center 
School of Medicine 
Lubbock, Texas 79430 


An Equal Opportunity Employer 





Your diagnosis may take 


| just5 minutes. 


She may have to live with 4 
the therapy for 10 years. 


A 


1980 Warner Lambert Company 
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Voluntary hyperventilction 
producing brief, clinica: seizure 
of 5-30 second duration. .. EEG 
showing 3-per-second soike- 
wave forms...contirmiag your 
diagnosis: absence seizures 
(petit mal). 

For effective E ROE of 
absence seizures, sometimes . 
spanning a decade or more of 
continued drug therapy, con- 


sider ZARONTIN® (ethos. ximide). 


Why ZARONTIN? Beccuse 
crucial factors concerning its 
long-term use are a mater of 
extensive record: 


UT 








f 












e Well-known specificity—does 
not mask developing tonic- 
clonic activity in susceptible 
patients. 

e Well-known efficacy against 
absence seizures. 

e Well-known safety. 

e Predictably compatible with 
barbiturates. 

e Low daily cost to patients. 
ZARONTIN...the drug of 

choice in absence epilepsy.? Its 

last 20 years of experience may 
make her next ten easier to 

live with. 


l /Livingston S, Pruce I: Petit mal 
epilepsy. Am Fam Physician 
17 (1):107-114, January 1978. 
2/Livingston S, Pruce I, Pauli LL: 
Initiation of drug therapy. Pediatr 
Ann 8 (4):213-229, 1979. 


ZARON TIN 





(ethosuximide, usp) 


Capsules/Syrup 


20mg  250mg/5m.l 


the drug of choice 
in absence epilepsy 


PARKE-DAVIS 


Please see brief summary of prescribing information on following page. 


ZARONTIN Capsules 

(ethosuximide capsules, USP) 

ZARONTIN Syrup 

(ethosuximide) 

BRIEF SUMMARY OF PRESCRIBING 
INFORMATION AHFS Category: 28:12 
Indication: Zarontin is indicated tor the control of 
absence (petit mal) epilepsy. 

Contraindication: Ethosuximide should not be used 
in patients with a history of hypersensitivity to 
succinimides. 
Warnings: Blood dyscrasias, including some with 
fatal outcome, have been reported to be associated 
with the use of ethosuximide; therefore, periodic 
blood counts should be performed. 

Ethosuximide is capable of producing morpholog- 
ical and functional changes in the animal liver. In 
humans, abnormal liver and renal function studies 
have been reported 

Ethosuximide should be administered with ex- 
treme caution to patients with Known liver or renal 
disease. Periodic urinalysis and liver function studies 
are advised for all patients receiving the drug 

Cases of systemic lupus erythematosus have been 
reported with the use of ethosuximide. The physician 
should be alert to this possibility. 

Usage in Pregnancy: The effects of Zarontin in hu- 
man pregnancy and nursing infants are unknown 

Recent reports suggest an association between 
the use of anticonvulsant drugs by women with epi- 
lepsy and an elevated incidence of birth defects in 
children born to these women. Data is more exten- 
sive with respect to phenytoin and phenobarbital, but 
these are also the most commonly prescribed anti- 
convulsants; less systematic or anecdotal reports 
suggest a possible similar association with the use of 
all Known anticonvulsant drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women Cannot be regarded as adequate to prove a 
definite cause and effect relationship. There are 
intrinsic methodologic problems in obtaining ade- 
quate data on drug teratogenicity in humans; the 
possibility also exists that other factors, eg, genetic 
factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth 
defects. The great majority of mothers on anticon- 
vulsant medication deliver normal infants. It is 
important to note that anticonvulsant drugs should 
not be discontinued in patients in whom the drug is 
administered to prevent major se:zures because of 
the strong possibility of precipitating status epilep- 
ticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of 
the seizure disorder are such that the removal of 
medication does not pose a serious threat to the 
patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it 
cannot be said with any confidence that even minor 
seizures do not pose some hazard to the developing 
embryo or fetus 

The prescribing physician will wish to weigh these 
considerations in treating or counseling epileptic 
women of childbearing potential. 

Hazardous Activities: Ethosuximide may impair the 
mental and/or physical abilities required for the per- 
formance of potentially hazardous tasks, such as 
driving a motor vehicle or other such activity requir- 
ing alertness; therefore, the patient should be 
cautioned accordingly. 

Precautions: Ethosuximide, when used alone in 
mixed types of epilepsy, may increase the frequency 
of grand mal seizures in some patients 

As with other anticonvulsants, it is important to 
proceed slowly when increasing or decreasing dos- 
age, as well as when adding or eliminating other 
medication. Abrupt withdrawal of anticonvulsant 
medication may precipitate absence (petit mal) 
Status. 

Adverse Reactions 

Gastrointestinal System: Gastrointestinal symp- 
toms occur frequently and includ® anorexia, vague 
gastric upset, nausea and vomiting, cramps, epigas- 
tric and abdominal pain, weight loss, and diarrhea. 
Hemopoietic System: Hemopoietic complications 
associated with the administration of ethosuximide 
have included leukopenia, agranulocytosis, pancyto- 
penia, aplastic anemia, and eosinophilia. 

Nervous System: Neurologic and sensory reactions 
reported during therapy with ethosuximide have 
included drowsiness, headache, dizziness, euphoria, 
hiccups, irritability, hyperactivity, lethargy. fatigue, 
and ataxia. Psychiatric or psychological aberrations 
associated with ethosuximide administration have 
included disturbances of sleep, night terrors, inability 
to concentrate, and aggressiveness. These effects 
may be noted particularly in patients who have pre- 
viously exhibited psychological abnormalities. There 
have been rare reports of paranoid psychosis, in- 
creased libido, and increased state of depression 
with overt suicidal intentions. 

Integumentary System: Dermatologic manifesta- 
tions which have occurred with the administration of 
ethosuximide have included urticaria, Stevens- 
Johnson syndrome, systemic lupus erythematosus, 
and pruritic erythematous rashes 

Miscellaneous: Other reactions reported have 


included myopia, vaginal bleeding, swelling of the 
TJ 


tongue, gum hypertrophy, and hirsutism 


PARKE-DAVIS 


PARKE-DAVIS 
Division of Warner-Lambert Company 
PD-JA-2153-1-P-(4-77) Morris Plains, NJ 07950 





Follow this blueprint 
for a more efficient, 
more profitable practice! 








What is a well-designed, efficient medical office? What size facility do yot 
need? How much will it cost? Should you build or rent? 

You've probably asked yourself those questions. They're tough ones t 
answer and important ones. But you'll find the answers—dstailec 
ones—the Planning Guide for Physicians Medical Facilities, published b 
the American Medical Association. 

Whether you're building or remodeling your office or moving into you 
first practice setting, this guidebook offers invaluable practical informatior 
on planning your office for maximum efficiency. Contents include: 


BASIC PLANNING: Partitions e Heating - Ventilating - Air 
PLAN BEFORE BUILDING Conditioning * Lighting and Electrical 


E e e 
Basic Planning * Unit Planning * Locating rani ia SENNEDONRD 
the Facility e Rent Versus Ownership * 
Professional Planning Assistance e YOUR OFFICE INTERIOR: 
Hospitals - Topography - Orientation e PUTTING THE PIECES TOGETHER 
Choice of Property e Financing the Building Reception Room e Reception and Business 
and Equipment è Parking e Access and Office ¢ Examining and Treatment Room e 


Parking Consultation Room e Laboratory e X-ray 
OFFICE CONSTRUCTION: Rooms * Utility Storage Areas * Furniture - 
INSIDE AND OUT Fixtures - Equipment e Color e 


How Much Space * The Remodeled Building e carger Faerimpe 
Improving Leased Space * The New Building OFFICE CONDOMINIUMS: 
* Choice of Materials e Casework Walls - WHAT YOU SHOULD KNOW 


| Order Dept., OP-439 
American Medical Association 
P.O. Box 821 
Monroe, Wisconsin 53566 


| 
| 
| 
| 
| Please send me. | |.  copy(ies) of the Planning 
| Guide for Physicians’ Medical Facilities, OP-439. 
e | Price: $3.00 per copy. Enclosed is my check 
Q \ | for $ — —— , payable to the AMA. Payment must 
| accompany order. 

| 

| 

| 

| 

| 

| 

| 


Name 


Address 





City/State/Zip 








Open New Doors 
for your 
Alcoholic 
Patients 


How can yeu enhance your effective- 
ness in tae treatment of alcoholism? 
By acquiring the maximum amount of 





. useful infozmation on this complex Ill- 


ness. The Manual en Alcoholism, from 
the Americen Medical Association, 
offers you current authoritative infor- 


mation cn diagnosing and treating 
alcaholics. 


A glance-at the contents reveals 
these-sections: 


* The Preblem 
* The Causes 


* Alcebo: Its Metabolism 
anc Pharmacology 

* Diazrosi- anc Treatment 

* Appeacix 





à Manvsl er Alcoholism provides you 
with a highly beneficial overview of 
the primary ecnsideretions involved in 
alccholism—from the physician's point 
of view. The principal difference be- 
tween this newly revised edition and 
the previous edition is the incorpora- 
tion of majer portions c? Medical Com- 
plications ef Alcohol Abuse, which is 
out of primt. $2.50 


Order Dept. OP-185 

American Vedical Association 
P.O. Box 321 

Monroe, WI 52566 


Please send — copy(ies) of MANUAL 
ON ALCOSOLISM, OF-185, at $2.50 
each. | enclese $ |  —  , payable to 
the AMA. Aliow-4-5 weeks for delivery. 


Name 


Adcress 


(itu Steal in 


ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicativ2 Dis- 
orders, and Neurology, The Neurosensory Center of 
Houston. 


December 6, 7, 8, 1980 


Two parallel three-day intensive courses in clinical ENG are 
offered. The technicians' course stresses practical aspects 
of test technique, and the physicians’ course stresses 


clinical applications. Audiologists may take a specially 
scheduled program which includes parts of both the 
techniques and interpretation course. The courses rely 
heavily on tutorial teaching methods to allow ample 
opportunity for supervised trial-and-error learning. 


A report of each technician trainee's performance, including 
examination scores and an evaluation of technical compe- 
tence, will be given the trainee and the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and staff 
Tuition: $325.00 Limited enrollment 


Address inquiries to: ENG Laboratory, The Methodist Hosp tal, 
6565 Fannin, Houston, Texas 77030. 





CHEAP HCS- IU ANE OC Cr aiU RES PIE BETS RE XS 
Sixth Annual Evoked Hesponse 


Workshop and Symposium 


Emphasizing Audiological and Neuroligica Applicaton 
of the Brainstem Responses 
October 6-10, 1980 
—San Diego, California 
Islandia Hotel 
Outstanding International Faculty 


Robert Galambos, M.D., Ph.D. Kurt Hecox, M.D., Ph.D. 
Symposium Chairman University of Wisconsin 
Univeristy of California - San Diego Madison, Wisconsin 
San Diego, California 


Knud Terkildsen, M D. James Nelson, M D. 


University Hospital University of Cali*ornia - San Diego 
Copenhagen, Denmark San Diego, California 


Hallowell Davis, M.D., Sc.D. Gayle Hicks, M.A. 


Central Institute for the Deaf Speech, Hearing and Neurosensory 
St. Louis, Missouri Center 
San Diego, California 


James Stockard, M.D., Ph.D. James Jerger, Ph.D. 
The Mayo Clinic Baylor College of Medicine 
Rochester, Minnesota Houston, Texas 


Dr. A.R.D. Thornton 
MRC Institute of Hearing Research 
Nottingham, England 


Enrollment Limited - Early Registration Recommended 
Workshop - October 6.7. - $200.00 
Symposium - October 8.9,10 - $250.00 
Combined Program — $400.00 
For Further Information - Write or Call 
Robert E. Sandlin, Ph.D. - Coordinator 
Auditcry Evoked Response Workshop and Symposium 


Speech, Hearing and Neurosensory Center 
8001 Frost St. San Diego. CA. 92123 (7 14) 292-3090 
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In certain patients with spasticity, >N 
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To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/diseases 


LIORESAL 
baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinel level. 
This mode of action is believed to provide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level may contribute 
to its clinical efficacy. 


improved function . .. more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiologic 





function and self-confidence. Several studies’>  - 


have reported on the effectiveness of Lioresal 
in patients with spasticity. 


helps promote physical therapy 


Forthe patient who cannot control ever the 
slightest movements, physical therapy can be 
physically and emotionally upsetting. Lioresal 
helps relieve the pain associated with flaxor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfortable 
and receptive to exercise and physical activity." 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been reported—an 
important factor to consider when planning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautioned against the 
operation of automobiles or dangerous 
machinery. 


In a few patients increased SGOT, elevated 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and other 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next page for details 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 


Geigy 








To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 





LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal? bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity 
Patients should have reversible Spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions 
Contraindications Hypersensitivity to baclofen 
Warnings 
a. Abrupt Drug Witharawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 


b./mpairea Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage 
C. Stroke: Lioresal has not significantly benefited 
patients with stroke. Taese patients have also 
shown poor tolerabilitv to the drug 
d. Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits 
There was also an increased incidence of in- 
complete sternebral cssification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimos in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus 
Precautions Safe use of Lioresal in children under 
age 12 has not been established, and it is, there- 
fore, not recommended for use in children 
Because of the possibility of sedation, patients 
should be cautioned regarding the operation of 
automobiles or other dangerous machinery. and ac- 
tivities made hazardous by decreased alertness 
Patients should also be cautioned that the central 
nervous system effects of Lioresal may be additive 
to those of alcohol and other CNS depressants 
Lioresal should be usec with caution where Spastic- 
ity iS utilized to sustain upright posture and balance 
in locomotion or whenever spasticity is utilized to 
obtain increased function 
In patients with epilepsy, the clinical state and elec- 
troencephalogram should be monitored at regular 
intervals, since deterioration in seizure control and 
EEG have been reported occasionally in patients 
taking Lioresal 
It is not known whether this drug is excreted in 
human milk. As a general rule, nursing should not 
be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 
A dose-related increase in incidence of ovarian 
cysts and a less marked increase in enlarged 
and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known 
Adverse Reactions Tre most common is transient 
drowsiness (10-63%). In one controlled study of 175 





patients, transient drowsiness was observed in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness 15-1596), weakness 
(5-1596) and fatigue (2-4%). Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-796): and, rarely. euphoria, ex- 
citement, depression, haliucirations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileotic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, pa!pita'icn, chest pain 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth anorexia, taste dis- 
order, abdominal pain, vomiting. diarrhea, and 
positive test for occult blood in stool. 

Genitourinary: Urinary frequency (2-695); and 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash. pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy 

The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal 
increased SGOT, elevated alkane phosphatase, 
and elevation of blood sugar 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 

For complete details, including description, ac- 
tions, dosage and admin:straticn, and overdosage, 
please see full prescribing information 


667253 C79-27 (9/79) 
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LOOK WHAT CPT-4 
CAN DO FOR YOU 
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The AMA s new 4th Edition of PHYSICIANS’ CURRENT 
PROCEDURAL TERMINOLOGY can do all those things to improve 
the efficiency of your practice—as previous editions o^ CPT 

have done for thousands of physicians. CPT-4 is the most 
comprehensive and current system available for namirg, 

coding, aad reporting medical procedures and services. 

It contains over 2,000 new or revised procedures. 


New Updating Service available at no additional cost! To insure 
that your ZPT stays up to date as new terminology is added, 
you can receive new and revised procedures on a regular 
basis. Details in CPT-4 book. 


Order Department 

American Medical Association 
P.O. Bcx 821 

Monroe, Wisconsin 53566 
ORDER YOUR COPY NOW. 


Please send me copy(ies) of PHYSICIANS' CURRENT 








$12.00 each in U.S., PROCEDURAL TERMINOLOGY, 4th Edition, OP-04°. Enclosed 
U.S Poss is my payment for —— payable to AMA. 
* 5 3 Allow 4-5 weeks for delivery. 
Camada, and ( ) Please send information on CPT-4 computer tapes. 
Mexico Name 
$12.50 all other Address 


countries City/State/Zip 
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Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
Wù anticonvulsant.... 


Yvonne— j 
Lennox-Gastaut syndrom 


Marion— 


myoclonic seizures 


Chad— 


akinetic seizures 





How many anticonvulsants 
can give patients like these 


all these advantages? 


Established efficacy in akinetic/myoclonic seizures 

Used alone or as an adjunct, Clonopin® (clonazepam/Roche) 
—a benzodiazepine with specific and potent anticonvulsant 
properies—has proved clinically effective in reducing the fre- 
quenc and/or severity of akinetic and myoclonic seizures end 
Lenncx-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 
has fai ed. 

Longer half-life (18 to 50 hours) for more flexible dosage 
The lenger half-life of Clonopin—more than twice that of 
valpro c acid, for instance—produces a more flexible dosage 
regimen that may enhance patient compliance. [t means, too, 
that “Lreakthrough” seizure activity is less likely with an inad- 
verten ly skipped dose. 





Fewer G.I. upsets and appetite problems 

Gastro ntestinal problems are relatively uncommon with 

Clonopin, another factor that encourages patient compliarce. 

Provea safety with long-term administration 

On Clenopin therapy, the most frequently noted side 

effects—drowsiness and ataxia—generally have been dose- 

related and could often be controlled by dosage adjustment: 

Behavior problems have been noted in some children. (For 

more detailed side effects and precautions, see prescribing 

information which appears on next page. ) 

And abo: 

€ Can be taken at bedtime 

è Doe: not interact with anticoagulants or aspirin 

€ Can be used concomitantly with most other anti- 
convailsants * 

è Is compatible with a ketogenic diet 


*Please-see Precautions section of complete product information. 


(CLONOPIN: 


clonazepam/ Roche 


For patients with minor motor seizures 


(CDM see next page for complete product information. 
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Complete Product Information: 

Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 
2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
molecular weight of 315.7. 

Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 
pharmacologic properties which are characteristic of the benzodiazepine class of 
drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 
tion are antagonized, as are convulsions produced by photic stimulation in suscep- 
tible baboons. A taming effect in aggressive primates, muscle weakness and 
hypnosis are likewise produced by Clonooin. In humans it is capable of suppress- 
ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
the frequency, amplitude, duration and spread of discharge in minor motor 
seizures. 

Single oral dose administration of Clonopin to humans gave maximum blood levels 
of drug, in most cases, within one to two hours. The half-life of the parent com- 
pound varied from approximately 18 to 50 hours, and the major route of excretion 
was in the urine. In humans, five metabolites have been identified. In general, the 
biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
at the C-3 position and reduction of the 7-nitro function to form 7-amino and/or 
7-acetyl-amino derivatives. 

Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
Lennox-Gastaut syndrome (petit mal variant), akinetic and myoclonic seizures. In 
patients with absence seizures (petit mal) who have failed to respond to suc- 
cinimides, Clonopin may be useful. 

In some studies, up to 3096 of patients have shown a loss of anticonvulsant activity, 
often within three months of administration. In some cases, dosage adjustment 
may reestablish efficacy. 

Contraindications: Clonopin should not be used in patients with a history of 
sensitivity to benzodiazepines, nor in patients with clinical or biochemica! evidence 
of significant liver disease. It may be used in patients with open angle glaucoma 
who are receiving appropriate therapy, but is contraindicated in acute narrow 
angle glaucoma. 

Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
should be cautioned against engaging in hazardous occupations requiring mental 
alertness, such as operating machinery or driving a motor vehicle. They should 
also be warned about the concomitant use of alcohol or other CNS-depressant 
drugs during Clonopin therapy (see Drug Interactions). 

Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to 
these women. Data are more extensive with respect to diphenylhydantoin and 
phenobarbital, but these are also the most commonly prescribed anticonvulsants: 
less systematic or anecdotal reports suggest a possible similar association with 
the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause 
and effect relationship. There are intrinsic methodologic problems in obtaining 
adequate data on drug teratogenicity in humans; the possibility also exists that 
other factors, e.g., genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom the drug 
is administered to prevent seizures because of the strong possibility of precipitat- 
ing status epilepticus with attendant hypoxia and threat to life. In individual cases 
where the severity and frequency of the seizure disorder are such that the removal 
of medication does not pose a serious threat to the patient, discontinuation of the 
drug may be considered prior to and during pregnancy. although it cannot be said 
with any confidence that even mild seizures do not pose some hazards to the 
developing embryo or fetus. 

These considerations should be weighed in treating or counseling epileptic women 
of childbearing potential. 

Use of Clonopin in women of childbearing potential should be considered only 
when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
breast-feed their infants. 

In a two-generation reproduction study with Clonopin given orally to rats at 10 or 
100 mg/kg/day, there was a decrease in the number of pregnancies anc a de- 
crease in the number of offspring surviving until weaning. When Clonopin was 
administered orally to pregnant rabbits at 0.2. 1.0. 50 or 10.0 mg/kg/day. a 
nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 
malformations were seen from one dam in each of the affected dosages 

Usage in Children: Because of the possibility that adverse effects on physical or 
mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients 
Physical and Psychological Dependence: Withdrawal symptoms similar in char- 
acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 


IL ONOPIN 
clonazepam/ Roche 


0.5-mg, 1-mg and 2-mg tablets 





lance when receiving benzodiazepines because of the predisposition of such 
patients to habituation and dependence. 

Precautions: When used in patients in whom several difterert types of seizure 
disorders coexist, Clonopin may increase the incidence or precipitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosaces. The concorritant use 
of valproic acid and clonazepam may produce absence status 

Periodic blood counts and liver function tests are advisable Guring long-term 
therapy with Clonapin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy. may precipitate status epilepticus. Therefore, when discontinu- 
ing Clonopin, gradual withdrawal is essential. While Cloropin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys: to avoid their excess 
accumulation, caution should be exercised in the administration of the drug to 
patients with impaired renal function. 

Clonopin may produce an increase in salivation. This should be considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
and the possibility of respiratory depression, Clonopin should be used wth caution 
in patients with chronic respiratory diseases. 

Adverse Reactions: The most frequently occurring side effec's of Cloncpin are 
referable to CNS depression. Experience to date has shown trat drowsiness has 
occurred in approximately 5096 of patients and ataxia in approximately 3095. In 
some cases, these may diminish with time; behavior prcblems have been noted in 
approximately 25% of patients. Others, listed by system are 

Neurologic: Abnormal eye movements, aphonia, chorei‘orm movements, coma, 
diplopia, dysarthna, dysdiadochokinesis, "glassy-eyed' appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression. s urred speech, 
tremor, vertigo. 

Psychiatric: Confusion, depression, forgetfulness, hallucinations, hyster a, in- 
creased libido, insomnia, psychosis, suicidal attempt (the behavior effects are 
more likely to occur in patients with a history of psychiatric dis'urbances). 
Respiratory: Chest congestion, rhinorrhea, shortness of breath. hypersecretion in 
upper respiratory passages. 

Cardiovascular: Palpitations. 

Dermatologic: Hair loss, hirsutism, skin rash, ankle and facial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation diarrhea, dry mouth, 
encopresis, gastntis, hepatomegaly, increased appetite, nausea. sore gums. 
Genitourinary: Dysuria, enuresis, nocturia. urinary retention 

Musculoskeletal: Muscle weakness, pains. 

Miscellaneous: Dehydration, general deterioration, fever. lymphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eosinophilia. 

Hepatic: Transient elevations of serum transaminases and alkaline phosphatase. 
Drug Interactions: The CNS-depressant action of the benzodiazepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates. nonbarbi' urate hyp- 
notics, antianxiety agents, the phenothiazines, thioxantnene and butyrcphenone 
classes of antipsychotic agents, monoamine oxidase inhibitors and the tricyclic 
antidepressants, and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like ‘hose produced by other 
CNS depressants, include somnolence. confusion. coma and diminished reflexes. 
Treatment includes monitoring of respiration, pulse anc blooc pressure general 
supportive measures and immediate gastric lavage. Intravenous fluids should be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodium 
benzoate may be given to combat CNS depression Dialysis is of no known value: 
Dosage and Administration: Infants and Children Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants and children (up to 
10 years of age or 30 kg of body weight) should be between 0.01 to 0.03 mg/kg/day 
but not to exceed 0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day until a daily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has besn reached unless 
seizures are cortrolled or side effects preclude further increase. Whenever possi- 
ble, the daily dose should be divided into three equal doses. If doses are not 
equally divided. the largest dose should be given before retinng 

Adults: The initial dose for adults should not exceed 1.5 mg/cay divided into three 
doses. Dosage may be increased in increments of 0.510 1 mg every three days 
until seizures are adequately controlled or until side efiects preclude any further 
increase. Maintenance dosage must be individualizec for each patien! depending y 
upon response. Maximum recommended daily dose is 20 mg 

The use of multiple anticonvulsants may result in an increase of depressant ad- 
verse effects. This should be considered before adding Clonopin to ar existing 
anticonvulsant regimen. 

How Supplied: Scored tablets 0.5 mg, orange; 1 mc, blue 2 mg, white— 
Prescription Paks of 100 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


8t1 Annual Course in Clinical Neurotology 
November 17-20, 1980 


Illinois Eye and Ear Infirmary 
Uriversiy of Illinois at the Medical Center, Chicago 


Ths owr «ay course of comprehensive study is for the 
Otplamngolczist and Neurologist who seek improved competerze 
in the diagrmsis and management of patients with any form of 
dizzin-ss or disequilibrium. It offers an opportunity for devsl- 
oping ar un erstand ng of neurotological test procedures whikh 
are of proves value in the diagnosis of vestibular disorders aad 
reliab= m establishing the site of lesion. This course, which is 
limites t a small group of participants, provides instruction in 
pathophysiolegy of the vestibular system with its centeal 
comnertions; diagnostic test methods: interpretation of neurotb- 
logic sndings and correlation with audiologic, and radiologic 
findings nclading CT dynamic flow studies; medical and surgical 
management of conditions affecting the vestibular system; ard 
principles and use of diagnostic equipment. Time will be devoted 
to : depth discussien of Meniere's disease, etiology aed 
differestiation of postmre related dizziness and to vestibular 
decmuizment as a sign ef central pathology. 


Course direcsors are Micholas Torok, M.D. and Arvind Kumar, 
M.D. tosrse faculty imclude Cesar Fernandez, M.D.; Lee R. 
Hamilt:n. M.? H.; Ceci! W. Hart, M.D.; Richard E. Marcus, M.C; 
Jac« Palec, F.D.. Oscar Sugar, M.D.; and Galdino E. Valvassom, 
M.B. Tae regestration fee is $350.00 ($200.00 for residents). 


AMA CATESORY | CREDIT: 28 HOURS 
For pregram 3rochure and registration details, contact: Unive - 


sity of Mines at the Medical Center € Office of Continuirz 
Education Services 


1853 West Polk Street € Room 144 
Caicago !llinois 69612 € Telephone: (312) 996-8025 








Desire a beard eligible or certified neurologist with competence n 
EEG, to om a group consisting currently of two neurologists amd 
three neurossurzeons. Practice is in a city with a metropolitan area 
of apprcximatel; 1,000,090 people. 


This s a prvat- practice which admits to and sees consultations n 
three excelent and well equipped hospitals. We are the directors’ 
of the EBG.'abcratories in the three hospitals. At this time fifty per 
cent of sur EE's are 16-20 channel machines. We have evoked 
response equiement currently being installed in two of the 
hospitals Medical residents rotate on the Neurology Service. 


Wright S.ate U 'iversity School of Medicine is now four years ole. 
We are affiliated with the Neurology Department on a voluntas 
basis wifi some teaching and lecturing duties. Clinical researca 
opportumti-s are avaiable through an active medical schoel 
program, if des red. 


Send curriculum vitae to: 
The Western Onio Neuroscience Group, Inc. 
211 South Main Street 
280 Fidelity Medical Building 
Dayton, Ohio—45402 











Announcing a New 
Continuing Publication. ... 


ADVANGES IN CELLULAR 
NEUROBIOLOGY 


VOLUME 1 
Edited by SERGEY FEDOROFF and LIEF MERTZ 


CONTENTS: CELL DIFFERENTIATION AND INTER- 
ACTION. M. W. Brightman et al., Specieélizetions of 
Nonneuronal Cell Membranes in the Vertebrate 
Nervous System. D. van Calker and B. Hamprecht, 
Effects of Neurohormones on Glial Cells. M. A. Bis- 
by, Retrograde Axonal Transport. 7. Katc, B ochem- 
ical Characteristics of Individual .Neurons. AGING 
AND PATHOLOGY. A. Messer, Ceredeliar Granule 
Cells in Normal and Neurological Mutants of Mice. 
J. Pontén and B. Westermark, Cell Generation and 
Aging of Nontransformed Glial Cells “rom Adult 
Humans. A. Vernadakis and E. B. Arold, Age- 
Related Changes in Neuronal and Glial Enzyme 
Activities. A. Bignami et al., Glial Fibrifary Acidic 
(GFA) Protein in Normal Neural Cells ard in Path- 
ological Conditions. METHODOLOGIES. S. Szuchet 
and K. Stefansson, In Vitro Behavior of Isolated 
Oligadendrocytes. E. G. McGeer and P. .. McGeer, 
Biochemical Mapping of Specific Neurona Path- 
ways. F. A. Henn, Separation of Neurona and Glial 
Cells and Subcellular Constituents. S. /aron and 
M. Manthorpe, Separation of Neurons and Glial 
Cells by Affinity Methods. Subject Index. 
References appear at the end of each chepter. 


1980, 480 pp., $39.50 ISBN: 0-12-00830~ -9 


Future volumes in ADVANCES IN CELLULAR NEU- 
ROBIOLOGY are now available on a Continuation 
Order basis. Your Continuation Order author zes us 
to ship and bill each future volume in the series 
automatically, immediately upon publicetion. This 
order wili remain in effect until cancelled. Specify. 
the volume number with which your order i to begin. 


ALCOHOLIC KORSAKOFF'S 
SYNDROME 


An Information-Processing Approach to Amnesia 
By NELSON BUTTERS and LAIRD S. CERIVAK 


This volume investigates the alcoho'ic Korsakoff 
patients memory disorder from an in ormation- 
processing point of view. The major merrory, con- 
ceptual, perceptual, and sensory deficits associat- 
ed with long-term alcohol abuse are reviewed. The 
approach places emphasis upon the patient's cog- 
nitive functioning during and immediately after re- 
ception of the material to be retained. The authors 
conclude that amnesia is a reflection o a basic 
impairment in encoding and stimulus analysis. 


SECTION HEADINGS: Clinical Symptoms, Neuro- 
pathology, and Etiology. The Original Memory Mod- 
el. Long-Term Memory. Short-Term Memory. En- 
coding Deficits. Depth of Encoding and Visuoper- 
ceptive Deficits. Alternative Theories of Amnesia. 
Are All Amnesics Alike? Sensory Capaciti»s. Mem- 
ory and Cognitive Disorders of Chronic Alcoholics. 
References. Subject Index. 


1980, 208 pp., $16.50 ISBN: 0-12-148380-0 
Send payment with order and save pcstage and 


handling charge. 
Prices are subject to change without nctice. 


ACADEMIC PRESS, INC. 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


EVOKED POTENTIAL WORKSHOP 


THE PRACTICAL 
APPLICATION OF EVOKED POTENTIAL 


FEBRUARY 2,3,4,5, 1981 


The Neurology Department of the University of California, Irvine, will present a 
workshop on the practical aspects of sensory evoked potential testing. 


The first two days will be devoted to instruction and practical recording sessions 
covering the principles of auditory, visual, and somatosensory evoked potential 
testing. Participants will record the various evoked potentials to become familiar 
with the techniques and limitations of evoked potential testing. Evoked potential 
computers manufactured by Grass Instrument Company; Life-Tech Instruments, 
Inc.; Nicolet Instrument Corporation; Teca Corporation; and Tracor Analytic, Inc., 
will be available. The sessions will provide an introduction to evoked potential 
testing for anesthesiologists, audiologists, clinical neurologists, electrodiagnosti- 
cians, ophthalmologists, and technologists. Enrollment is limited to facilitate close 
supervision during the recording sessions. 


The second two days will be devoted to lectures and tutorials on advancec 
recording methods, alterations with disorders of sensory and nervous system 
function, evoked potential interpretation and clinical utility. The sessions will be 
directed to experienced practitioners and technologists, including those partici- 
pating in the practical sessions. 


FACULTY: P. Raudzens, M.D. 

M. Don, Ph.D. M. John Rowe, Ill, M.D. 

A. Martin Halliday, M.D. K. Squires, Ph.D. 

K. Hecox, M.D., Ph.D. A. Starr, M.D. 

K. Nudleman, M.D. J. Stockard, M.D., Ph.D. 
Staff, University of California Irvine Evoked Potential Laboratory 


TUITION: For further information contact: 
Complete course, Arnold Starr, M.D. 

Feb. 2-5 $425 Department of Neurology 

Two day practicum, California College of Medicine 
Feb. 2-3 $250 University of California, Irvine 
Two day tutorial, Irvine, CA 92717 

Feb. 4-5 $250 Phone: (714) 833-6088 





AUDITORY EVOKED POTENTIALS 


A workshop in the practical 
clinical applications of 
Electrocochleography 

and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Insti- 
tutes of Otorhinolaryngology and Communicative Dis- 
orders, and Neurology, The Neurosensory Center of 
Houston. 


November 8, 9, 10, 1980 


This three-day course is designed to familiarize the 
physician and audiologist with clinical applications of the 
"early" auditory evoked potentials. Background information 
on the "middle" and "late" potentials and on cochlear 
potentials is also included. The course relies heavily on 
tutorials and workshops to familiarize the participant with 
instrument operation, response measurement and interpre- 
tation of test results. 

A course syllabus will be distributed to each participant 
prior to enrollment. 
Course Instructors: Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 

and Staff 
Tuition: $325.00 Enrollment limited 


Address inquiries to Alfred C. Coats, M.D., Cochlear Function 
Laboratory, The Neurosensory Center of Houston, 6501 Fannin, 
Houston, Texas 77030. 





INDEX TO ADVERTISERS 


A 

Abbott Lab o, Did Same ivnccittpules soni sents 8-10, 30-32 

Ardon t DIIS. sc can oa ta d dieat inp quutricco oi evadere xd 51 

American Medical EEG Association ....................... ............. 38 

Ayéfat LONGER ICS Laus desee e ereqqri cna cona nonam soos 2nd Cover-2 
B 

Bascom Palmer Eye Institute. ................................................ 33 

Boohringor Tug DOM AL, Le Qi qussisess sée sai aicsin ouo boniaaa nan» 4 

Baristas DE GBS EPRI eran sige Soon oasis 22-23 
E 

Children’s Hospital & Health Center .................................... 43 
E 

Endo TACIT. TuS Leere qui cdi aaa 26-28 
G 

Geigy Pharmaceuticals ........................ :17-20, 21, 34-37, 44-46 

Gilbert Láberatonié 4... uec cn Bav a iaeiaiai 3rd Cover 

Grass Instrument CONIBGRV L5, Apdekencke duimoepepasenhté idaan 16 
M 

Massachusetts General Hospital ............................................ 33 

Methodist aono, 3 Lo se Vt ee ere 43, 52 

Mount Sinai School of Medicine ............................................ 39 
N 

New York University/Graduate Medical School ................ 39 

Nicolet Instrument Corporation ...................................... 24-25 

pgs fos 5 ERO DECIMUM UT 7 
O 

Organo: Phatma OR DU Lia rte sasori cs tutari raras 3, 29 
P 

Parke Davis & Company isror die rr pioeosriute 12-14, 40-42 
Q 

Guam- Ruta NEN DA orari a iaiia bedas 39 
R 
Roche Laboratories, Division of 

HoffmangbakRochu, DG... a iue ditassenistisismsssssvcesesnacesiss 48-50 
S 

Sandor Phnhfinacéutiedie- -ishpa . 4th Cover 
x 

Texas TOU CRIN hira agone Cbr abevuyeinabeo amavi editis 39 

éco €. 55 c NO ee ce 11 
| U 

Unversdbret CRI Laer saiibtvsadusassaiturta bánh iin omaioniin 52 

Univenmiioss MID uir RA dedic tantiurcn eiiakitcisikp eis paa 51 

Universby WE ROW: odio cmtiddasie scan cedo adde nanaba ER enaó 33 
V 

VA Mec Oenbet d.e cadécitdlqgél dirae di eb dnsó cto ciiadipasosgdus 33 
W 

Western Ohio Neuroscience Group ......................—........... . 51 


While every precaution is taken to ensure accuracy, we canrot guarantee 
against the possibility of an occasional change or omission in the preparation 
of this index. 


TRESS HEADACHE’ 





CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


p ESGIC p 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 


ESGIC" 
tablets 


5/77 
COMPOSITION: £-4h tzbDletcontcains: 
m o i o | EET ETT TOTTTSETITTZETSCIT ODTICILLIDOIDLIDIDIIDIODIO DLL ee er ee 50 mg. (3/4 gr.) 
WARNING: May b» mabit forming 
co c i a aa le an the omnes re ae Gin Gh Ow aed Gee daa Ue SN eek EA OES ee hae eS eS eee OO tase ce eee 40 mg. (2/3 gr.) 
o ro o Teen SE er ee ee ee ie ae ee eee ee Te AT ee eee ee ee ee TITOLI PEL E 325 mg. (5 gr.) 
Caution: Federaller prehibits dispensing without a prescription. 


Propertiessartl Theespeutics: Many clinicians report that nervous tension and anxety underlie stress or muscle contraction headache. Sustained contraction of nead and neck muscles is a 
major factor in *"hae-typs offheadache. ESGIC was designed to be an effective mears of relieving head pain due to these factors by combining the analgesic effect 5f acetaminophen with the 
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MYSOLINE 


(primidone):=-:==: 


New study shows: 


MYSOLINE’ (primidone) provides 
good to excellent control in 87% of patients 
with major seizures’ 


In a recent study of 39 patients with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.’ Based on the finding 
that response was related to primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


=“ prmidone is an effective antiepileptic medication irrespective of its 


bietrarsformation to phenobarbital, and that primidone serum levels 
mus: be used to obtain the best results with this medication." 


Start low, go slow... 

to minimize or avoid sedation 

Vou can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases individualizing the regimen and 


initiating therapy with a low dose usually can minimize or avoid 
crowsiness or sedation. 


Effective,well-tolerated 
anticonvulsant therapy for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautrons, and Adverse Reactions. 





MYSOLINE 


primidone) 


consider it first for control 

of Mo mal, psychomotor 

and focal seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE* Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of | 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 

























































Reference: 1. Schottelius, D.D., and Fincham, R.W: Clinical effectiveness of 

primidone as a single antiepileptic medication. Paper presented at the 

Thirtieth Annual Meeting of the American Academy of Neurology, Los Angeles, 

California, Apr. 27-30, 1978. 

A rs AYERST LABORATORIES 
ye New York. N.Y. 10017 


7177/a0R 






NEUROLO 


w/expertise 
Electrodiagnt 
Studies 











Needed to join bus 
department in a mt 
ty clinic. 


Contact 


K. R. Mattheis, 
Quain & Ramsta 
P.C., Box 1€ 
Bismarck, N.D. 
Phone (701) 22 








Neurology Residency F 
Department of Neuro 
State University School 
Detroit, Michigan, has 
First Year Residents (PC 
the academic year begi 
1981. The three year pi 
excellent clinical experi 
and pediatric neurology, 
in EEG, Evoked Potentia 
roradiology and Nei 
Please contact John | 
FRCP(C), Professor an 
Department of Neuro 
State University School 
3990 John R, Detroit, 
(313)577-1249. An Equi 
ty-Affirmative Action Em 


The Cadwell 7000. 


All you need to know about EMG’s, NCV's 
and evoked responses. 


Trucs "CV s and evoked responses are Easier to document, because the optiands 
a weese to run and doc ument than ewer printer provides d rec ord of the signals just 
yere as you see them on the screen, compete 
with contro! settings, amplitude Nd me 


2 3128 because Signal averaging. delay Me. 
markers. patient ID number. test type and 


Ca ture ' of elusive transients and instant ipe! io i i a 
aay oë past signals are built into every date. Each print cost less than e¢ and Lakes 


Sewell 7000 and are made instantly actes: just seconds. 
smie be the microprocessor control syseem. The Cadwell 7000 15 priced to make pr? 


au er-e control of all modes of evoked're situation. 

SPONSE: vis yal. auditory and somatosen sory Value. performance, ease of operation.and 

avec potential. reliability are all available to you now. Start 
by calling us collect. today, at 509 735 5481 
or write our head Office. 


"e >. sow - -- o = - 


Bein aaah 
M A ES 3 e DUE 
Le, 


1282: 


Cadwell Laboratories 
1513 South Van Buren Place 
Kennewick, Washington 99336 





No matter 
how close 


wouldnt you 
rather have the 


original? 





Lee Boltin/Metropolitan Museum of Art 


The original dipyridamole. 





dipyridamole 


INDICATIONS — Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


"Possibly'' effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 


frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack. 


Final classification of the less-than-effective indica- 
tions requires further investigation 





CONTRAINDICATIONS — No spec fic 
contraindications are known 


PRECAUTIONS —Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchia 
asthma) in certain susceptible in 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitiv ty 


ADVERSE REACTIONS— Adverse reac- 


tions are minimal and transient at 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing, 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoms have been reported, 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of mecication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 
The recommended dosage is 50 mg 


three times a cay, taken at least one 
hour before meals. n some cases 
higher doses may be necessary but a 
significantly increased incidence-of side 
effects is associated with increased 
dosage. Clinical response may not be 
evident before the second or third 
month of continuous therapy 


Tablets of 25 mg and 75 mg 


For complete details, please see the ful 
prescribing information 
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Hospital Medical Staff! 


This is your 


AD/OCATE 


Subscribe today to the only publication directed specifically 
to the interests and problems of physicians 


Filling a Vital Need 

Because a growing part of medical care 
is provided in the hospital, physician- 
hospital relationships are becoming in- 
creasingly complex by virtue of govern- 
ment intervention, court decisions, and 
the demands of third-party payers. The 
medical staff is an essential association 
of physicians that, in many ways, is as 
important to the immediate concerns of 
the individual physician as the local, 
State and national associations of 
organized medicine. 

Prior to the inception of the Advocate, 
there was no publication that addressed 
itself specifically to the concerns of the 
medical staff. Published by the Depart- 
ment of Hospitals & Health Facilities of 
the American Medical Association, the 
Advocate is not a news publication. 
Rather, it provides authoritative analysis, 
commentary, and interpretation of 
events in the medical care arena. /t is a 
clearinghouse for concrete problems 
and solutions. 


Focus on Your Concerns 

The Advocate zeroes in on the special 

interests and problems in regard to 

your position on the medical staff and 

to your medical staff's relationship with 

the hospital administration and other 

hospital personnel. It delves into every 

important aspect of the physician- 

hospital relationship. Some of the 

topics that typically receive attention 

include: 

e Medical staff organization 

* Rights and responsibilities of 
medical staff physicians 

e Regulation of medical care 

e Medical discipline 

Cost containment 


on hospital medical staffs 


* Delineation of privileges 

* Professional liability coverage 
* Medical staff bylaws 

e Court decisions 

medical staff 


that affect 


“Hot Line" for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 


Your query receives immediate per- 
sonal attention from experts who 
can provide the answers. 


Those questions which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don't have to wait for your infor- 
mation. 

$ Hospital Medical Staff 

i ADVOCATE 

|i American Medica! Association 
! 535 N. Dearborn St. 

! Chicago, Illinois 60610 


[] Please bill me [] 


Please Print 


YES, | wish to subscribe to the ADVOCATE for the period indicated below. 
Enclosed is my check, payable to the AMA, for $ 
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Start your subscription! 

The Advocate is an invaluable source of 
information for every physician on the 
hospital medical staft. Don't be without 
it; use the form below to subscribe 
now! 
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f You're Looking 
For a New Practice 


Opportunity ... 
...0f Looking For 


a Physician to Fill 


These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians’ Place- 
ment Service, they are the only comprehensive na- 
tional listings of practice opportunities and physicians 
seeking new positions. 

The Opportunity Placement Register contains 
listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 

The Physician Placement Register contains the 
coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 

For further information and a registrat on package, 
use the appropriate coupon below for the Register you 
desire. 
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American Medical Association 


P.O. Box 12912/Chicago, IL 60610 
send me the AMA PHYSICIAN P_ACEMENT 


YES, | am nterested in a new practice opportunity. REGISTER, along with registration information. 


Please send me tre AMA OPPORTUNITY PLACE- 





MENT REGISTER, along with registration information. Name 

Name Organization 
Address Address 
City City 
State/Zip State/Zip 
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If ou're not usin; €«PT-4, «re 
missing the boat--- 





and a way to cut 
your administrative 
reporting time and costs 
in half...or better! 







Nobody has to tell you how time-consuming 
filling out medical reports can be. Well, 
Physicians’ CURRENT PROCEDURAL TERMINOLOGY 
can cut preparation time in half—or even better. 

Instead of having to write lengthy descriptions of pro- 
cedures, you or your administrative staff simply insert the five- 
digit CPT code that identifies the procedure. It’s that fast anc easy. 


CPT provides a uniform coding system to accurately designate medical, Surgical, 
and diagnostic services in terms that provide a uniform language among physicians, 
patients, and third parties. This new fourth edition of CPT is the most comprehensive 
and current system available and incorporates over 2,000 new and revised oroce- 
dures. Each procedure is listed individually with a clear description and five-digit 
identifying code. l 

New CPT Upcating Service is available at no additional cost. To insure your CPT 
stays up to date as new terminology is added, you can receive new and ravised 
procedures on a regular basis. Updates are on self-adhering pages to be affixed to the 
pages they replace. 


Order today! Buy two—one for yourself, one for 
your medical records clerk! 


Order Department, OP-41 
American Medical Association 
P.O. Box 821 

Monroe, Wisconsin 53566 





Pleasesendme. |  . Á Á copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. OP-41 ($12.00 
per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all others countries.) Allow 4-5 weeks for delivery. 


Please enclose payment (payable to AMA) with order. 


Name 





(Please Print) 
Address 
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In depth studies 
of fhe health care 
Systems of Britain 





and France 


how they operate and 
whet they mean to users 
and to people 
who work in them. 









The French | 
Health Care System 


To order your copies, return the coupon below 


today! 
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Britain employs a predominantly nationalized 
free-to-user health care system. France offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Association, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
it’s like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system nas had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of health care. 






You can hely 


the ADD ‘chilc 
with Cyler 


pemoline 





Day-long behavior therapy 
without dosing problems 
at school 





Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trizl. Single daily doses are as effective for behavior 
_ control as multiple doses of methylphenidate or 
V amphetamines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cylert avoids problems of taking a drug at school. 
No involvement of school personnel. No peer 
teasirg about noon-time dosing. The parents 
manaze all medication, and the child carries no 
drugs. (And note that Cylert is Schedule IV, not II.) 


Cylert í 


| mol | Ne) 18.75, 37.5, 75 mg tablets; 
| 37.5 mg caewables 


Just once a day. At home. 





ie 
*ADD: Attention Deficit Disorder (formerly called M3D, 


Minima Srain Dysfunction), or the Hyperkinetic 
Syndrome Please see next page for Brief Summary. 


ABBOTT 


9083319 
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( Cylert. remoiine 


DESCRIPTION: CYLERT (pemoline) is a centra! nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate. 
1 It is an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-oxazoli n-4-one 
à Pemoline is a white, tasteless, odorless powder. relatively insoluble (less than | mg./ml.) in water. 
chloroform, ether. acetone. and benzene. its solubility in 95% ethy! alcohol is 2 2 mg 'mi 
CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants. however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms. the 
exact mechanism and site of action of the drug in man is not known. 
. There is neither specific evidence which Clearly establishes the mechanism whereby CYLERT 
4 produces its mental and behavioral effects in children. nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous System 
The serum half-life of pemoline is approximately 12 hours. Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose Multiple dose studies in adults at several dose 
B levels indicate that steady state is reached in approximately 2 to 3 days 
Metabolites of pemoline include pemoline conjugate. pemoline dione, mandelic acid. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed. 
CYLERT (pemoline) has a gradual onset of action Using the recommended schedule of dosage 
titration. significant clinical benefit may not be evident until the third or fourth week of drug 
administration 






THIRD INTERNATIONAL WORKSHOP 
NEUROLOGICAL SURGERY OF 
THE EAR AND SKULL BASE 


sponsored jointly by 


EAR RESEARCH FOUNDATION OF FLORIDA 


and the 


EAR RESEARCH INSTITUTE 
February 14 — 20, 1981 


Newporter Inn 
Newport Beach, California 


These popular, biennial workshops provide a forum where 
the neurosurgeon and the otolaryngologist can discuss the 
numerous problems in which their expertise overlaps. 
Leaders in each specialty will give new insight into the 
latest available diagnostic and treatment modalities. 


ORGANIZING COMMITTEE 


Los Angeles: Derald E. Brackmann, M.D., Chairman 
William F. House, M.D. 
William E. Hitselberger, M.D. 
Patrick J. Wade, M.D. 


Sarasota: Herbert Silverstein, M.D. 
Horace Norrell, M.D. 












INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological. educational, social) for a stabilizing effect in 
children with à behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility. short attention span. hyperactivity 
emotional lability. and impulsivity. The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of Comparatively recent origin. Nonlocalizing (soft) neurological signs 
learning disability. and abnormal EEG may or may not be present. and a diagnosis of centra! nervous 
System dysfunction may or may not be warranted 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past. a variety of terms has been associated with these signs 
and symptoms. including: Minimal Brain Dysfunction. Hyperkinetic Reaction of Childhood, Hyper- 
kinetic Syndrome, Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion, and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS.) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 














ae in this age group have not been established Category | Credit — For further information write: 

linical experience suggests that in psychotic children, administration of CYLERT may exacerbate 

symptoms of behavior disturbance and thought disorder 32 hou rs Neurological Workshop 
Data are inadequate to determine whether chronic administration of CYLERT may be associated Fees: c/o Ear Research Institute 

with growth inhibition: therefore. growth should be monitored during treatment $500 2 Practicing Physician 256 South Lake Street 

PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- . 

terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability $250 E Residents, Fellows, Los gare eee 

and impulsivity. It should be considered only in light of the complete history and evaluation of the rvi 

child. The decision to prescribe CYLERT should depend on the physicians assessment of the Armed Se Ces ( ) 





chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the Presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans. Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity, should be 
monitored carefully. 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 





suggests that psychological and/or physical dependence might also occur with CYLERT There have TTH ANNUAL 

been isolated reports of transient psychotic symptoms occurring in adults following the long-term ROCKY MOUNTAIN 

misuse of excessive oral doses of pemoline CYLERT should be given with caution to emotionally 

unstable patients who may increase the dosage on their own initiative NEG RO-OPHTHALMOLOGY 
E Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy cou RSE 


and lactation has not been established | 
Studies in rats have shown an increased incidence of stillbirths and canmbalization when 
pemoline was administered at a dose of 37 5 mg.:kg./day. Postnatal survival of offspring was THE YARROW 


reduced at doses of 18.75 and 37.5 mg. kg. day PARK CITY UTAH 
, 
ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT: it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is JANUARY 21 24, 1 981 
transient in nature or responds to a reduction in dosage. 
Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it is - : 
transient in nature: weight gain usually resumes within three to six months R. Burde - St. Louis G. Sanborn - Salt Lake City 


vor WESS pA 


E Stomach ache. skin rashes, increased irritability. mild depression. nausea. dizziness. headache. T. Carlow - Albuquerque P. Savino - Philadelphia 
i drowsiness. and hallucinations have been reported J. Corbett - lowa City N. Schatz - Philadelphia 
X Elevations of SGOT. SGPT. and serum LDH have occurred in patients taking CYLERT. usually after . i; inel . r 
& several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are L. Dell'Osso X Cleveland E TM upon Tü 
: thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few J. Glaser - Miami . Iompson - lows LIY 
r reports of jaundice occurring in patients taking CYLERT. a causal relationship between the crug and J. Kennerdell - Pittsburgh B. Wilson - Denver 
zl this clinical finding has not been established J. McCrary - Houston B. Younge - Rochester 
p The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the D. Zauel - Indianapolis 
4 tongue. lips. face and extremities. nystagmus and nystagmoid eye movements. and convulsive 
p seizures. A definite causal relationship between CYLERT and these reactions has not been estab- 
p lished. : iE y 
^ Mild adverse reactions appearing early during the course of treatment with CYLERT often remit This course will include lectures and 
l with continuing therapy. If adverse reactions are of a significant or protracted nature. dosage should seminar sessions covering ocular 
f be reduced or the drug discontinued motility, the pupil and visual system 
^ OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- disorders. Ample time between ses- 
ness. hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage : : ; 
PT of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is TPOS has been provided for leisure i 
- primarily symptomatic and may include induction of emesis or gastric lavage. sedation. and other activity in Park City and the Park City 
appropriate supportive measures. Ski Area. 
Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
È management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little ; aa Lenk 
value. Registration is limited. 
b DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each A separate brochure mailing is not 
morning. The recommended starting dose is 37.5 mg./day. This daily dose should be gradually planned. . 


increased by 18.75 mg. at one week intervals until the desired clinical response is obtained. The 

effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended : ; 

daily dose of pemoline is 112.5 mg. For information, please contact: 
Clinical improvement with CYLERT is gradual Using the recommended schedule of dosage 

titration, significant benefit may not be evident until the third or fourth week of drug administration 


Where possible. drug administration should be interrupted occasionally to determine if there is a Rocky Mountain Neuro- 
recurrence of behavioral symptoms sufficient to require continued therapy Ophthalmology Society 
302 Juniper Hill Road, N.E. 
Abbott, Pharmaceuticals, Inc. Albuquerque, New Mexico 87122 


North Chicago, IL60064, U.S.A. 9083319R1 
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Instructions for Authors 


Send manuscripts by first-class mail to Maurice W. Van 
Allen, MD, Department of Neurology, University Hospatal, 
University of Iowa, School of Medicine, Iowa City. IA 
52222. Manuscripts are received with the understanding 
that they are mot under simultaneous consideratior by 
anether publication. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
pub ished elsewher2 without permission from the publisher 
(AWA). 

In addition. in view of The Copyright Revision Act of 2976, 
effective Jan 1, 1973, transmittal letters to the editor should 
contain the following language: “In consideration of the 
American Mesieal Association’s taking action in reviewing and 
editing my submission, the author(s) undersigned hereby teans- 
fers, assigns. er otherwise conveys all copyright ownership to 
the AMA in the event that such work is published by the AMA.” 
We -egret that transmittal letters not containing the foregoing 
language signed by al authors of the submission will necessi- 
tate delay im review of the manuscript. | 

Author Responsibility.— All accepted manuscripts are sub- 
jec to eopy editing. The author will receive an edited 
typescript rather than galley proofs for approval. The 
author is responsible for all statements in his work, 
including ¢hanges made by the copy editor. 


Designate ome author as correspondent and provide his. 


sdd-ess and telephone number. Order reprints at the zime 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 

Manuscript Preparation.-Submit an original typeseript 
and two hig^-cualty copies of the entire manuscript. All 
copr (including references, legends, and tables) must be 
typed double-spaced on 21.6 x 27.9 cm (8% x 11-in), heavy- 
duty white bond pzper. Ample margins of at least 2.5 em (1 
in) should be provided. If a word processor is used, dc not 
justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious giver names). Real names or initials should not 
be used in the tex-, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They 
sheald not exceed 42 characters per line, including punctua- 
Hor and spaces, and be limited to two lines, if possible. The 
Ste page should imclude the full names and academic 
affliatiens of all authors, the address to which requests for 
reprints shoule be sent, and, if the manuscript was pre- 
semed at a meeting, the name of the organization, piace, 
and date on which i- was read. 

Style ef Writing.— "he style of writing should conform to 
aceeptable English usage and syntax. Slang, medical jar- 
gon, obscure abbreviations, and abbreviated phrasing are 
to ke avoided. 

informed Corsent.—Manuscripts reporting the resul:s of 
experimental investigations of human subjects must 
include a statement to the effect that informed corsent 
was obtained after the nature of the procedure(s) had »een 
fully explaimec. 

ASbstract—Provide an abstract (135-word maximum) of 
the article, including statements of the problem, methed of 
study. results, anc conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical 
erd2r (not alpnabetically). Once a reference is cited, all 
suxsequert citations should be to the original number. All 
re^erenees must be cited in the text or tables. Unpublshed 
data and persenal communieations should not be listed as 
re*erenees. Reerenees to journal articles should incluce (1) 
author(s), (2) title, (3) journal name (as abbreviated in 
Immer Medecus), 14) year, (5) volume number, and (6) 
meusive pase numbers, in that order. References to books 


should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator shoulc be included 
when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their 
correct text citation. | 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetically if the 
measurements were originally done in English units. 

Illustrations.-Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating “top” 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettermg must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnificetion and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.7 x 17.8 em (5 X 7 
in). 

An experienced medical illuszrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with Ebels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing co or illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author's 
share is $2775 for up to six square-finished illustrations that 
can be arranged on a one-page layout. Ary additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not senc color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.—Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.—A letter of consent must accom- 
pany all photographs of patients in which a possibility of 
identification exists. It is not sufficient to eover the eyes to 
mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher's 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts contaming statistical 
evaluations should include the name and affiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet cf 21.6 x 27.9 cm 
(812 x 11-in) paper. Do not use larger size paper. If a table 
must be continued, use a second sheet and repeat all heads 
and stubs. Each table must have a title. 

Uniform Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments for Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scient fic Publications, 
535 N Dearborn St, Chicago, IL 60610. 


Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
anticonvulsant.... 


Yvonne— 
Lennox-Gastaut syndro 


Marion— 
myoclonic seizures 


Chad— 


akinetic seizures 





How many anticonvulsants 
can give patients like these 








all these advantages? 


Established efficacy in akinetic/myoclonic seizures 

Used abne or as an adjunct, Clonopin® (clonazepam/Roche) 
—a berzodiazepine with specific and potent anticonvulsant 
properties—has proved clinically effective in reducing the fre- 
quency-and/or severity of akinetic and myoclonic seizures and 
Lenno»-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 
has failed. 

Longe- half-life (18 to 50 hours) for more flexible dosage 
The loager half-life of Clonopin—more than twice that of 
valproi acid, for instance—produces a more flexible dosage 
regime a that may enhance patient compliance. It means, t»o, 
that “breakthrough” seizure activity is less likely with an inad- 
verten ly skipped dose. 

FewerG.I. upsets and appetite problems 


Gastrointestinal problems are relatively uncommon with 
Clono^in, another factor that encourages patient compliance. 


Provea safety with long-term administration 

On Clonopin therapy, the most frequently noted side 
effects—drowsiness and ataxia—generally have been dose- 
relatec and could often be controlled by dosage adjustment. 
Behav-or problems have been noted in some children. (Fo- 
more cetailed side effects and precautions, see prescribing 
information which appears on next page.) 


And also: 

€ Car be taken at bedtime 

€ Does not interact with anticoagulants or aspirin 

€ Can be used concomitantly with most other anti- 
conwulsants * 

e [s compatible with a ketogenic diet 


*Plea e see Precautions section of complete product information 


LONOPIN< 
CON /Roche 
For patients with minor motor seizures 


(me see next page for complete product information. 


or 
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Complete Product Information: 

Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 
2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
molecular weight of 315.7. 

Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 
pharmacologic properties which are characteristic of the benzodiazepine class of 
drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 
tion are antagonized, as are convulsions produced by photic stimulation in suscep- 
tible baboons. A taming effect in aggressive primates, muscle weakness and 
hypnosis are likewise produced by Clonopin. In humans it is capable of suppress- 
ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
the frequency, amplitude, duration and spread of discharge in minor motor 
seizures. 


Single oral dose administration of Clonopin to humans gave maximum biood levels 


of drug, in most cases, within one to two hours. The half-life of the parent com- 


pound varied from approximately 18 to 50 hours, and the major route of excretion 
was in the urine. In humans, five metabolites have been identified. In general, the 
biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
at the C-3 position and reduction of the 7-nitro function to form 7-amino and/or 
7-acetyl-amino derivatives, 

Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
Lennox-Gastaut syndrome (petit mal variant), akinetic and myoclonic seizures. In 
patients with absence seizures (petit mal) who have failed to respond to suc- 
cinimides, Clonopin may be useful. 

In some studies, up to 3096 of patients have shown a loss of anticonvulsant activity, 
often within three months of administration. In some cases, dosage adjustment 
may reestablish efficacy. 

Contraindications: Clonopin should not be used in patients with a history of 
sensitivity to benzodiazepines, nor in patients with clinical or biochemica! evidence 
of significant liver disease. It may be used in patients with open angle glaucoma 
who are receiving appropriate therapy, but is contraindicated in acute narrow 
angle glaucoma. 

Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
should be cautioned against engaging in hazardous occupations requiring mental 
alertness, such as operating machinery or driving a motor vehicle. They should 
also be warned about the concomitant use of alcohol or other CNS-depressant 
drugs during Clonopin therapy (see Drug Interactions). 

Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
infants are unknown. 


Recent reports Suggest an association between the use of anticonvulsant drugs by 


. women with epilepsy and an elevated incidence of birth defects in children born to 
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these women. Data are more extensive with respect to diphenylhydantoin and 
phenobarbital, but these are also the most commonly prescribed anticonvulsants: 
less systematic or anecdotal reports suggest a possible similar association with 
the use of all known anticonvulsant drugs. 


. The reports suggesting an elevated incidence of birth defects in children of drug- 


treated epileptic women cannot be regarced as adequate to prove a definite cause 


and effect relationship. There are intrinsic methodologic problems in obtaining 


adequate data on drug teratogenicity in humans; the possibility also exists that 
other factors, e.g., genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to note 


_ that anticonvulsant drugs should not be discontinued in patients in whom the drug 


IS administered to prevent seizures because of the strong possibility of precipitat- 
ing status epilepticus with attendant hypoxia and threat to life. In individua! cases 
where the severity and frequency of the seizure disorder are such that the removal 
of medication does not pose a serious threat to the patient, discontinuation of the 
drug may be considered prior to and during pregnancy, although it cannot be said 
with any confidence that even mild seizures do not pose some hazards to the 
developing embryo or fetus. 

These considerations should be weighed in treating or counseling epileptic women 
of childbearing potential. 

Use of Clonopin in women of childbearing potential should be considered only 
when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
breast-feed their infants. 

In a two-generation reproduction study with Clonopin given orally to rats at 10 or 
100 mg/kg/day, there was a decrease in the number of pregnancies and a de- 
crease in the number of offspring surviving until weaning. When Clonopin was 
administered orally to pregnant rabbits at 0.2. 1.0, 5.0 or 10.0 mg/kg/day, a 
nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0-mg/kg/day levels. Nearly all of the 
malformations were seen from one dam in each of the affected dosages. 

Usage in Children: Because of the possibility that adverse effects on physical or 
mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients. 


Physical and Psychological Dependence: Withdrawal symptoms similar in char- 


acter to those noted with barbiturates and alcohol have occurred following abrup: 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 
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lance when receiving benzodiazepines because of the predisposition of such 
patients to habituation and dependence. 


Precautions: When used in patients in whom several different types of seizure 
disorders coexist, Clonopin may increase the incidence or orecipitate the onset 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosages. The concamitant us 
of valproic acid and clonazepam may produce absence status. 

Periodic blood counts and liver function tests are advisable curing lonc-term 
therapy with Clonopin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy, may precipitate status epilepticus. Therefore, when discontin 
ing Clonopin, gradual withdrawal is essential. While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys to avoid their exces: 
accumulation, caution should be exercised in the administration of the drug to 
patients with impaired renal function. 

Clonopin may produce an increase in salivation. This snould be considered befc 
giving the drug to patients who have difficulty handling secretions. Because of tt 
and the possibility of respiratory depression, Clonopin shoud be used with cauti 
in patients with chronic respiratory diseases. 

Adverse Reactions: The most frequently occurring side effects of Clonopin are 
referable to CNS depression. Experience to date has shown that drowsiness has 
occurred in approximately 50% of patients and ataxia in approximately 30%. In 
some Cases, these may diminish with time: behavior problems have been noted | 
approximately 25% of patients. Others, listed by system, are: 

Neurologic: Abnormal eye movements, aphonia, choreiform movements, coma. 
diplopia, dysarthria, dysdiadochokinesis. "glassy-eyed' appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression, s urred speech, 
tremor, vertigo. 

Psychiatric: Confusion, depression, forgetfulness, hallucinations, hysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the behavior effects are 
more likely to occur in patients with a history of psychiatric disturbances: 
Respiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion ir 
upper respiratory passages. 

Cardiovascular; Palpitations. 

Dermatologic: Hair loss, hirsutism, skin rash, ankle and facial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry meuth, 
encopresis, gastritis, hepatomegaly, increased appetite, nausea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia. urinary retention. 

Musculoskeletal: Muscle weakness. pains. 

Miscellaneous: Dehydration, general deterioration, fever, lymphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eosinophilia. 

Hepatic: Transient elevations of serum transaminases and alkaline phosphatase. 


‘Drug Interactions: The CNS-depressant action of the benzodiazepine class of 
- drugs may be potentiated by alcohol, narcotics, barbiturates, ronbarbiturate hyp 


notics, antianxiety agents, the phenothiazines, thioxanthene and butyropnenone 
classes of antipsychotic agents, monoamine oxidase inhibitors and the tricyclic 
antidepressants, and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like those oroduced by other 
CNS depressants, include somnolence. confusion. coma and diminishec reflexes 
Treatment includes monitoring of respiration, pulse and blood pressure, general 
supportive measures and immediate gastric lavage. Intravenous fluids should be 
administered and an adequate airway maintained. Hypotension may be combate: 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodiun 
benzoate may be given to combat CNS depression. Dialysis is of no known value. 
Dosage and Administration: /n/ants and Children: Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants end children (up to 
10 years of age or 30 kg of body weight) should be between 0.01 to 0.03 mg/kg/da 
but not to exceed 0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day until a daily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has been reached unless 
seizures are controlled or side effects preclude further increase Whenever possi- 
ble, the daily dose should be divided into three equal doses. If doses are not 
equally divided, the largest dose should be given before retiring 

Adults: The initial dose for adults should not exceed 1.5 mg/day divided irto three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three-days 
until seizures are adequately controlled or until side effects preciude any turther 
increase. Maintenance dosage must be individualized for each oatient depending 
upon response. Maximum recommended daily dose is 20 mg. 

The use of multiple anticonvulsants may result in an increase of depressant ad- 
verse effects. This should be considered before adding Clonooin to an existing 
anticonvulsant regimen. | 

How Supplied: Scored tablets—0 5 mg, Orange; 1 mg. blue: 2 mg, white— 
Prescription Paks of 100. 
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Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


sensory Evoked Potentials in Clinical Neurology: 


Objective Evaluation of 
Neural Function 


Sensery evoked 
potentials provide a 
non-invasive method for 
ebtaming objective 
information about a 
variety of nervous system 
mnctions. By recording 
electrical events 
generated deep within 
aeural pathways, evoked 
potential measurements 
allow the clinician to 
directly evaluate neural 
function in a manner not 
possible with other 
diagnostic tests. The 
recordec EP waveforms 
ean be « great value in 
assessing the functional 
“integrity of central 
pathways as well as 
providimg a quantitative 
and objective measure of 
sensory function. Because 
=P meas. rements are 
objective, they are 
especially valuable for 
those patients who 
cannot Communicate or 
-cooperze such as the 
comatose, mute, over 
anxious, or retarded. 


Central Pathway 


Assessment 


The wecorded EP 
waveform will show 
abrormalities in cases 
of central pathway 


cooperation. Multiple 
Sclerosis can be diag- 
nosed by sequentially 
testing the visual, aud - 
tory, and somatosenscry 
pathways in search of 





multiple lesions. In short, 
EP measurements pro- 
vide an objective method 
for assessing the integrity 
of the central pathway 
being tested. 


yea 
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Auditory evoked potenmals can be rapidly and conveniently 
measured at the bedside te provide the clinician quantitative 
information about brainstem function. 





Peripheral Sensor 
Evaluation 


EP measurements 
provide a precise means 
for objectively evaluating 
visual acuity, as well as 
quantitatively measuring 
hearing loss and deter 
mining the hearing loss 
to be either conductive 
or sensorineural. 


Nicolet, 
The established 
leader in EP 
Instrumentation 


The Nicolet CA-1000 
is a complete, clinically- 
proven system for 
recording evoked 
potentials. Its ease of 
operation and portability 
make it ideal for clinica 
use. Nicolet’s 14 years o^ 
leadership in evoked 
potential technology 
provide the CA-1000 user 
with an unequalled 
support system, includimg 
regional sales and service 
support, on-site training, 
and workshops on 
recording techniques amd 
diagnostic applications. 

Please phone or writ2 
for more details, a 
bibliography of evoked 
potential literature, 


Disorders affecting cerzral visual pathway function are diagnosed 
by visual evoked potentials, which can signal such pathologies as optic 
neuritis, MS, and pituitary umor. 

Somatosensory evokec potentials are used to define clinically 
inapparent lesions in persons suspected of having MS, to detect 
lesions in the cerebral hemisphere, and to measure peripheral nerve 
function and spinal cord function. 

Auditory evoked potestials aid in the detection and localization 
of neural lesions affectingscentral auditory pathway function. 


patholegy, thus aiding 
in the detection and 
localization of neural 
lesions. Spinal cord in- 
jury anc head trauma 
can besobjectively eval- 
uated usthout patient 


or a demonstration. 





NICOLET 
BIOMEDICAL 


References: Brackman, D., Selters, WA. Acoustic tumor detection with brainstem #ectric response audiometry, Archives of Otolaryngology, 1977, 103:181-187. Starr, A and Achor, J. Audlitory 

brainstem responses in neurological disease, Arch. Neurol. (Chic.), 1975, 32:7€:-768. Sokol, S$. 1976. Visually evoked potentials: Theory, techniques and clinical applications. Surwey of 

Opthalmeolegy 21(1):18-44. Visual Evoked Potentials in Man: New Developme-sts (ed. J.E. Desmedt ), Clarendon Press, Oxford 1977. Allen, A., Starr, A. 1977 Sensory evoked potentialsin the 

operzting eoo-a, Neurology. 27:358. Cracco, J.B., Cracco, R.Q., Graziani, LJ. 1975. Ene spinal evoked response in infants and children, Neurology 25;31-6. Starr, A., Sensory evoked potensials in 

-clinical disorders of the nervous system, Annual Review of Neuroscience, 1975, 1:103-27. Stockard, J J., Stockard, J.E., Sharbrough, EW. Detection and localization of occult lesions with 

‘brainstem auditory responses, Mayo Clinic Proceedings, 1977, 52- 761.769. Sockard, JJ., Stockard J.E, Sharbrough FW. Nonpathologic factors influencing brainstem auditory evoked 
potentials, Aum. J. EEG Technol., 1978, 18:177-209. 


UE. Nicole Instrument Lid./Budbrooke Road/Warwick, Warwickshiee, England/ TEL: 44-92-644-111/TWX: 851311135 
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Sweden, Norway, Finland & Iceland Nicolet Instrument AB/Noosgardsvagen 101/5-184-00 Akersberga, Sweden/TEL: 0764-635-00/TWX: 85411528 
U.S&A. celet Instrument Corporation/5225 Verona Road/ Madison, X1 USA/TWX; 910-286-2711 


THE AMERICAN MEDICAL EEG ASSOCIATION PRESENTS: 
ELECTROENCEPHALOGRAPHY REVIEW AND OVERVIEW 


This is a certified (14 hour category 1 C.M.E.) course designed for the clinician doing EEGs as part of daily practice. The 
program will be held at the Hilton Hotel in Jacksonville, Florida, Saturday and Sunday, November 22 and 23, 1980. 
Co-sponsors are the Florida Society of Neurology, St. Vincent’s Medical Center, and the Jacksonville Florida Neurological 
Institute, Inc. 


Saturday, November 22, 1980 


"Electronics and Artifacts’ —Dr. Harley Schear, Associate Director of Neurosciences, Mt. Zion Hospital, San Francisce, California 

"Range of Normal Variation: Children and Adults" —Dr. Thomas Browne, Assistant Professor of Neurology, Boston U Schoo! of Medicine, 
Chief, Seizure Unit & EEG Lab, Boston VA Medical Center, Clinical Instructor in Neurology, Harvard Medical School, Boston, 
Massachusetts 

"Maturation of the EEG—Premature and Neonate, Infant, and Child EEG"—Dr. John Hughes, Professor of Neurology, J of IL School of 
Medicine, Chicago, Illinois 

“Paroxysmal EEGs and Epilepsy’—Dr. Henri Gastaut, Professor of Neurology, Hospital De La Cimond, Marseille, France. Neurological 
Institute International Guest Speaker 

“The Generally Slow EEG"—Dr. Frederick Gibbs, Professor Emeritus, Dept of Neurology, U of IL School of Medicine, Chicago, Illineis 

"Focal Slowing on the Electroencephalogram" —Dr. J. Garvin, Professor and Chairman, Dept of Neurology, U of IL School of Medicine, 
Chicago, Illinois 

ROUND TABLE DISCUSSION on “Difficult EEG Interpretation —Drs. F. Gibbs, H. Gastaut, and J. Garvin, J. Hughes, T. Browne, and 
H. Schear. Bring your own difficult EEGs! 


Sunday, November 23, 1980 


"Efficient Management of the Private or Institutional EEG Laboratory" —Mr. James Ramsey, Management Consultant, Jacksonville, 
Florida 

"Abnormal Records in Infants and Children" —Dr. James Nealis, Clinical Assistant Professor of Pediatric Neurology, U of FL School of 
Medicine, Jacksonville, Florida 

"Cerebral Death and Electro-Cerebral Silence" —Dr. Robert Weinmann, Associate Editor, CLINICAL EEG, San Jose, California 

“The Role of EEG as Compared to Other Diagnostic Modalities in Cerebrovascular Disease" —Dr. 0. M. Reinmuth, Professor and Chairman, 
Department of Neurology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania 

"The Physiologic and Technical Aspects of Recording Evoked Potentials"—Dr. R. Eugene Ramsay, Ass't Professor of Neurology, Univ of 
Miami School of Medicine, Director of Clinical Physiology, VA Hospital, Miami, Florida 

“The Clinical Aspects of Evoked Potentials"—Dr. Robert Young, Associate Professor of Neurology at Mass General Hospital, Harvard 
Medical School, Associate Neurologist and Director at the Clinical Neurophysiology Laboratory Movement Disorder Clinic, Mess General 
Hospital, Boston 

ROUND TABLE DISCUSSION on “Evoked Potentials"—Drs. E. Ramsay and R. Young. 

OPTIONAL AMERICAN BOARD OF EEG REVIEW SESSION Sample ora! and written test questions are discussed. EEGs 
reviewed are similar to those being used by the American Board of EEG, Inc. exam. 


MAIL YOUR ADVANCE REGISTRATION TO ASSURE ATTENDANCE—LIMITED ENROLLMENT 
EN . s Lm s War S s i 
City .— LL Ea a -. __ Telephone . adde o ow 
AMEEGA Member ($120.00) Nonmember ($150.00) Includes banquet and two (2) luncheons. 




















Make check payable to: AMERICAN MEDICAL EEG Mail application and check to: 
Jacob Green, M.D., Review Course Director 
Neurological Institute, Inc. 
9600 Spring Park Road, Jacksonville, Florida 32216 


ISCHEMIC ATTACK: 


BUFFERIN IS A BETTER 
WAY TO TAKE ASPIRIN. 


BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level appropriate 
for TIA) in a particular series of 14-day gastric tolerance 
studies utilizing a crossover design among 182 normal 
subjects, 49% suffered gastric upset from Bayer? 
Aspirin. Most of these reacting subjects tcok Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk of recurrent transient 
ischemic attacks or stroke in men who rave 
had transient ischemia of the brain due to fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAS should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAS. 

It is important to evaluate and treat, f appro- 
priate, other diseases associated with TIAS and 
stroke such as hypertension and diabetes. 


The recommended Bufferin? dosage for TLA is 1296 
mg. a day (648 mg. twice a day or 324 mg. 
four times a day). 


BUFFERIN: A BETTER WAY 
TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 


For full aspirin benefits, plus excellent gas-ric tolerance, 
your patients deserve Bufferin: the daily dosage aspirin. 


For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jers y 9/207. 
Composition: Each Bufferin tablet contains aspin 324 7g. and the 


antacid Di-Alminate® ( Bristol-Myers’ brand of Alunxuuum Givcinate 
48.6 mg. and Magnesium Carbonate 97.2 mg.). « 1930, 3risiol-Myers 








a chance for a better life 





with Depakene. 


Valproic Acid 


For your patients with mixed seizures 
including absence, or pure absence 


Effective seizure control’ without 
cosmetic disfigurement 


In 28 studies of patients with mixed grand mal and 
absence. 76% of all patients gained significant 
impravement; cver one-third became seizure-free. 
In 60 stucies involving pure absence, 86% of 
ratients were improved; half became seizure-free. 

Wrile serious side effects, including fatal 
hepatitis. have occurred, the most common sice 
efectwith Depakene is G.I. upset, which usually 
respcnds totemporary dosage reduction. 
Problem sedation is not common and cosmetic 
st.gmata such as gum hypertrophy and hirsutiem 
Go nct occur. 


A wice'y useful anticonvulsant 


Depaxere is indicated as sole or adjunctive 
therapy in both simple and complex absence 
seizures. t is also indicated for adjunctive 
treatment of patients with multiple seizure types 
which ine:ude absence. Clinical response has 
been especially noteworthy among patients wih 
genera ized tonic-clonic attacks, or with minor 
motor seizures (e.g., myoclonic movements, 


ak inetic seizures), where combined with absence. 


Offering your patients 
a chance for a better life 


Sustained freedom from seizures can maan a 
drivers license, an active social schedute, 
involvement in athletic competition—a better life 
for your patient. | 


1. Worldwide studies of Depakene experience (Data reter only to 
grand mal and/or absence seizures. Since each type was 
evaluated separately, some patients appear in both groups. 
Though most of these studies were uncontrolled and ^ad widely 
differing protocols, their collective data clearly support efficacy of 
the drug). 


See overleaf for prescribing information 
c) Abbott Laboratories, 
North Chicago, Illinois 60064 
0013326F 2 


Depakene. 


Valproic Aci 


Capsules 250 mg 
250 mg/5 ml syrup 


DRIVER EDUCATION — 


STUDENT 
DRIVER - 





A BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 


INDICATIONS: DtPAKENE (valproic acid) is indicated for use as sole 
and adjunctive therapy in the treatment of simple and complex absence 
seizures, including petit mal. DEPAKENE may also be used adjunctively in 
patients with multiple seizure types which include absence seizures. 

In accordance with the International Classification of Seizures, simple 
absence is defined as very brief clouding of the sensorium or loss of con- 
sciousness (lasting usually 2-15 seconds), accompanied by certain 

eneralized epileptic discharges without other detectable clinical signs. 
fivnolax absence is the term used when other signs are also present. 

See WARNINGS for statement regarding fatal hepatic dysfunction. 


CONTRAINDICATIONS: Depakene (valproic acid) is contraindi- 
cated in patients with known hypersensitivity to the drug. 


WARNINGS: Hepatic failure resulting in fatalities has oc- 
curred in patients receiving DEPAKENE. These incidences usually 
have occurred during the first six months of treatment with 
DEPAKENE. Serious or fatal hepatotoxicity may be preceded by 
non-specific symptoms such as malaise, weakness, lethargy 
and anorexia. Liver function tests should be performed prior to 
therapy and at frequent intervals thereafter. Caution should be 
observed when administering DEPAKENE to patients with pre- 
existing hepatic disease. 

The drug should be discontinued immediately in the presence 
of significant hepatic dysfunction, suspected or apparent. The 
frequency of adverse effects (particularly elevated liver enzymes) may 
increase with increasing dose. Therefore, the benefit gained by increased 
seizure control by increasing the dosage must be weighed against the in- 
creased incidence of adverse effects sometimes seen at higher dosages. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREG- 
NANCY ARE UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED 
TERATOGENICITY. 

Studies in rats and human females demonstrated placental transfer of 
the drug. Doses greater than 65 mg/kg/day given to pregnant rats and 
mice produced skeletal abnormalities in the offspring, primarily involving 
ribs and vertebrae; doses greater than 150 mg/kg/day given to pregnant 
rabbits produced fetal resorptions and (primarily) soft-tissue abnor- 
malities in the offspring. In rats a dose-related delay in the onset of par- 
turition was noted. Postnatal growth and survival of the progeny were 
adversely affected, particularly when drug administration spanned the en- 
tire gestation and early lactation period. 

THERE ARE MULTIPLE REPORTS IN THE CLINICAL LITERATURE 
WHICH INDICATE THAT THE USE OF ANTICONVULSANT DRUGS DUR- 
ING PREGNANCY RESULTS IN AN INCREASED INCIDENCE OF BIRTH 
DEFECTS IN THE OFFSPRING. ALTHOUGH DATA ARE MORE EXTENSIVE 
WITH RESPECT TO TRIMETHADIONE, PARAMETHADIONE, PHENYTOIN, 
AND PHENOBARBITAL, REPORTS INDICATE A POSSIBLE SIMILAR AS- 
SOCIATION WITH THE USE OF OTHER ANTICONVULSANT DRUGS. 
THEREFORE, ANTICONVULSANT DRUGS SHOULD BE ADMINISTERED 
TO WOMEN OF CHILDBEARING POTENTIAL ONLY IF THEY ARE CLEARLY 
SHOWN TO BE ESSENTIAL IN THE MANAGEMENT OF THEIR SEIZURES. 

Anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be con- 
sidered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in 
treating or counseling epileptic women of childbearing potential. 


PRECAUTIONS: Hepatic dysfunction: See WARNINGS. 
General. Because of reports of thrombocytopenia and platelet ag- 
gregation dysfunction, platelet counts and bleeding time determination 
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Depakene 


Valproic Acid 


Offering a chance for a better life 
for your patients with mixed seizures 


including absence, or pure absence 


recommended that patients receiving DEPAKENE be monitored for platelet 
count prior to planned surgery. Clirical evidence of hemorrhage, — 
or a disorder of hemostasis/coagulation is an indication for reduction o 
DEPAKENE dosage or withdrawal of therapy pending investigation. 

Since DEPAKENE (valproic acid) may interact with concurrently admin- 
istered anticonvulsant drugs, periodic serum level determinations of con- 
comitant anticonvulsant drugs are recommended during the early course 
of therapy. (See Drug Interactions) . 

DEPAKENE is partially eliminated in the urine as a keto-metabolite 
which may lead to a false interpretation of the urine ketone test. 

Information For Patients: Since DEPAKENE may produce CNS depres- 
sion, especially when combined with another CNS depressant (e.g.. 
alcohol), patients should be advised not to engage in hazardous occupa- 
tions, such as driving an automobile or operating dangerous machinery, 
until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS degressant ac- 
tivity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE CAN CAUSE AN INCREASE IN 
SERUM PHENOBARBITAL LEVELS BY IMPAIRMENT OF NON-RENAL 
CLEARANCE. THIS PHENOMENON CAN RESULT IN SEVERE CNS 
DEPRESSION. THE COMBINATION OF DEPAKENE AND PHENOBARBITAL 
HAS ALSO BEEN REPORTED TO PRODUCE CNS DEPRESSION WITHOUT 
SIGNIFICANT ELEVATIONS OF BARBITURATE OR VALPROATE SERUM 
LEVELS. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOX. 
ICITY. SERUM BARBITURATE LEVELS SHOULD BE OBTAINED, IF POSSI- 
BLE, AND THE BARBITURATE DOSAGE DECREASED, IF APPROPRIATE. 

Primidone is metabolized into a barbiturate and, therefore, may also 
be involved in a similar or identical interaction. 

THERE HAVE BEEN REPORTS OF BREAKTHROUGH SEIZURES OCCUR- 
RING WITH THE COMBINATION OF DEPAKENE AND PHENYTOIN. MOST 
REPORTS HAVE NOTED A DECREASE IN TOTAL PLASMA PHENYTOIN 
CONCENTRATION. HOWEVER, INCREASES IN TOTAL PHENYTOIN 
SERUM CONCENTRATION HAVE BEEN REPORTED. AN INITIAL FALL IN 
TOTAL PHENYTOIN LEVELS WITH SUBSEQUENT INCREASE IN PHENY- 
TOIN LEVELS HAS ALSO BEEN REPORTED. IN ADDITION, A DECREASE 
IN TOTAL SERUM PHENYTOIN WITH AN INCREASE IN THE FREE VS. 
PROTEIN BOUND PHENYTOIN LEVELS HAS BEEN REPORTED. THE 
DOSAGE OF PHENYTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE 
CLINICAL SITUATION. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM 
MAY PRODUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is ad- 
ministered with drugs affecting coagulation, e.g., aspirin and warfarin. 
(See ADVERSE REACTIONS). 

There have been reports of altered thyroid function tests associated 
with DEPAKENE. The clinical significance of these is unknown. 

Carcinogenesis, Mutagenesis: There has been insufficient study of 
the drug in animals to determine whether it has carcinogenic potential. 
Carcinogenicity studies in rats anc mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial 
and mammalian systems. These studies have provided no evidence of a 
mutagenic potential for DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. Concentra- 
tions in breast milk have been reported to be 1-10% of serum concentra- 
tions. It is not known what effect this would have on a nursing infant. As 
a general rule, nursing should not be undertaken while a patient is receiv- 
ing DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs 
demonstrated reduced spermatogenesis and testicular atrophy at doses 
greater than 200 mg/kg/day in rats and greater than 90 mg/kg/day in 
dogs. Segment | fertility studies in rats have shawn doses up to 350 
mg/kg/day for 60 days to have no effect on fertility. THE EFFECT OF 
DEPAKENE (VALPROIC ACID) ON THE DEVELOPMENT OF THE TESTES 
MON SPERM PRODUCTION AND FERTILITY IN HUMANS IS 


ADVERSE REACTIONS: Since DEPAKENE (valproic acid) has usually 
been used with other anticonvulsant drugs, it is not possible, in most 
cases, to determine whether the following adverse reactions can be 
ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal. The most commonly reported side effects at the ini- 
tiation of therapy are nausea, vomiting and indigestion. These effects are 
usually transient and rarely require discontinuation of therapy. Diarrhea, 
abdominal cramps and constipation have been reported. Both anorexia 
with some weight loss and increased appetite with weight gain have also 
been reported. 

CNS Effects: Sedative effects nave been noted in patients receiving 
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bination therapy. Sedation usually disappears upon reduction of otl 
anticonvulsant medication. Ataxia, heacache, nystagmus, diplop 
asterixis, "spots before eyes’’, tremor, dysarthria, dizziness, and inco 
dination have rarely been noted. Rare cases of coma have been noted 
patients receiving valproic acid alone or in conjunction with phenob 
bital. 

Dermatologic: Transient increases in hair loss have been observi 
Skin rash and petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, | 
peractivity and behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Thrombocytopenia has been reported. Valproic a 
inhibits the .secondary phase of platelet aggregation. (See DRUG | 
TERACTIONS). This may be reflected in altered bleeding time. Bruisii 
hematoma formation and frank hemorrhage have been reported. Relat 
lymphocytosis and hypofibrinogenemia have been noted. Leukopenia : 
eosinophilia have also been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations 
serum glutamic oxaloacetic transaminase (SGOT) have been noti 
Elevation of SGOT may be dose related. Elevations of SGPT and L 
have been noted less frequently. Isolated cases of severe hepatotoxic 
have been reported but do not appear dose related. (See WARNING! 

Endocrine: There have been reports of irregular menses and secondi 
amenorrhea occurring in patients receiving DEPAKENE. 

Pancreatic: There have been reports of acute pancreatitis occurring 
patients receiving DEPAKENE. 


OVERDOSAGE: Overdosage with velproic acid may result in de 
coma. 

Since DEPAKENE is absorbed very rapidly, the value of gastric evacu 
tion will vary with the time since ingestion. General supportive measui 
should be applied with particular attention being given to the main 
nance of adequate urinary output. 

Naloxone has been reported to reverse the CNS depressant effects 
DEPAKENE overdosage. Because naloxone cauld theoretically also reve! 
the anticonvulsant effects of DEPAKENE it should be used with caution. 


DOSAGE AND ADMINISTRATION: Depakene (valproic acid) 
administered orally. The recommended inital dose is 15 mg/kg/day, 
creasing at one week intervals by 5 to 10 mg/kg/day, until seizures ; 
controlled or side effects preclude further increases. The maxim 
recommended dosage is 60 mg/kg/day If the total daily dose exces 
250 mg, it should be given in a divided regimen. 


The following table is a guide for the initial daily dose of DEPAKE 
(valproic acid) (15 mg/kg/day) : 











Number of Capsules o 
Teaspoonfuls of Syrup 
Dose (mg) | Dose 1 Dose 2 Dose 





(kg) 






60 — 74.9|132 — 164.9 
75 — 89.9|165 — 197.9 





The frequency of adverse effects (part cularly elevated liver enzyme 
may increase with increasing dose. Therefore, the benefit gained by 
creased seizure control by increased dosage must be weighed against 1 
increased incidence of adverse effects sometimes seen at higher dos: 

A good correlation has not been estab ished between daily dose, ser! 
level and therapeutic effect, however, therapeutic serum levels for mi 
patients will range from 50 to 100 mcg/rrl. Occasional patients may 
controlled with serum levels lower or higher than this range. 

As the DEPAKENE dosage is tit'ated upward, blood levels of pher 
barbital and/or phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administ 
wn of the drug with food or by slowly building up the dose from an init 
ow level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING ` 
AVOID LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED: Depakene (valproic acid) is available 
orange-colored soft gelatin capsules of 250 mg valproic acid 
bottles of 100 capsules (NDC 0074-5581-13). and as pm 
a red syrup containing the equivalent of 250 mg valproic 
acid per 5 mi as the sodium salt in bottles of 16 ounces 
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NOISE ELIMINATION | 
IN EVOKED POTENTIAL 


“SYSTEMS 











Evoked potentia instruments generate very potential instruments. Artifacts created by the 
high-voltage, nich-frequency signals (e.g., digital instrument's digital system (Fig. 2) cause problems 
pulses, CFT deflection signals, stimulus pulses) in because the digital system generates many very 
close proximity to the very low-voltage signal from high-frequency transients (particularly at sweep 
the pctiert. Therefore, designing a “noise-free” onset) which are time-locked to the average. In 
evoked poterticl instrument presents a challenge tc auditory evoked potential recording, earspeaker 
the engineer. artifacts also create problems (Fig. 3), because the 

Figs. 2 and 3 illustrate two particularly trouble- earspeaker is an excellent electromagnetic radiator 

some types of moise interference in evoked located close to the patient electrodes. 

x DIGITAL SYSTEM EARSPEAKER 

uso dei SA Lae AMO 
10 MSEC 10 MSEC IC MSEC 
Figure T. Auditory brainstem resense (ABR) Figure 2. Same os F gure 1, except a ground-loop Figure 3. Same as Figure 1, except the earspeaker 
recorded trom vertex @psilatero! earlobe reference). was created in the dicttal-system shield ground (a shield ground lead was routed to -ommon ground 
Each troce is a seperate average c* 1,000 responses. defect commonly encountered in evoked potentiol through instrument chassis rather “han directly. Click 
Upward deflection repeesents vertex positivity. The 80 systems). The ABR is sow superimposed on a large artifact radiated from earspeaker eppears as a negative 
GB HL click stimulus was aslivesed by an elactrostati- artifact which appearsas a sharp negative deflection at spike at stimulus onset. The trailing edge of this spike 
cally - electromasneticaily shielded headset. The click the beginning of the czerage followed by a slow return distorts the first ABR wave. 
wos delayed iw» milliseconds trom the ove-age onset. to baseline. Also, ver» high frequency digital-system 
noise appears on the wace as "hash". 
X 


To minimize noise interference in the Life-Tech 
8000 series evoked potential instruments, we 
incorporated extensive internal electrostatic and 
electromagnetic shielding and decoupled all 
internal pewer supplies to prevent them from 
becoming noise-conducting pathways. We also 
carefully pre-plannec the chassis layout to 
maximally separate high- and low-voltage sources 
and te mcke all ground paths as short as possible. 
We also cesigned the shield ground circuits to 
separate the craund saths for the digital and the 
low-level anc voc subsystems. Also, we installed 
pulse-smoothing ferrite beads at critical points on 
the digitalsysterm circuit boards. 

\ — We take consideraole pride in the high quality o- 
our 8000 series evcked potential instruments. We 
think they-are unsurpassed in their ability to deliver 


noise-free recordings, not only under ideal laboratcry d 
conditions but also in such demanding Life-Tech 


environments as the out-patient clinic and the 
Rat acuunnit. Instruments, Inc. 
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 SYMMETPEL 


amantadine HC] spss 


A simple addition 
that may take him further 


May produce a smcother response 
When using levodopa drugs alone, daily variations in 
improvement someimes occur. The addition of SYMMETREE 
to optimal doses o: the levodopa drug may smocth out 
these day-to-day fluctuations, making life more comfortable. 


May help regain lost benefits 
For some patients, the doses of levodopa drugs 
2) ao a required to maintain an adequate response to treatment 
Cu M E.  mayalso be responsible for troublesome side effects, 
PE f... necessitating a subsequent reduction in dosage, and an 
ultimate reduction in efficacy. Adding SYMMETREL to the 
lowered levodopa crug regimen may help to restore these 
lost therapeutic benefits. 













Rapid therapeutic r2sponse 

For the patient abeut to begin levodopa drug therapy, 
concurrent therapy with S YMMETREL can produce a rapid 
tnerapeutic response, often within 48 hours. The dosage of 
ve A SYMMETREL should be maintained at 100 mg once or twice daily, 
"2 while the daily dose of the levodopa drug is gradually increased to 


2 


Ew . — acheve optimal benetit. 


j = Eor the patient who is receiving high doses of other antiparkinson drugs, 
ie ,, the iritial dose of SYMMETREL is 10G emg daily. After one to several weeks at 


Endo Laboratories. Inc. 1 N 
Subsidiary of the DuPont Company 
Garden City, New York 11530 


*Levodopa drugs include levodopa and also carbidopa/levodopa combination 
SYMMETREL is a DuPont registered U.S. trademark. 


Please see following page for brief summary of full prescribing inforrraticn. 





či j en AM T F 


E EEEE EEA 
lr amantadin 
hydrochloride 





BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatmer# of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
Cation. It is indicated in those elderly patients believed to develop parkinsonism in 


` association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 


SYMMETREL is less effective than levodopa, (-)-3-(3,4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Although anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug. 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who develaped congestive heart failure 
while receiving SYMMETREL. 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously. consistent with other medical consider- 
ations, such as the presence of osteoporosis or phiebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY. SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day. about 12 times the recommended human dose. but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS. Since the drug is secreted.in the milk, SYMMETREL 
should not be administered to nursing mothers. 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease expenenced a par- 
kinsonian crisis. i.e., a sudden marked clinical deterioration. when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment. congestive heart failure. peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and ts mainly excreted in the urine. it 
may accumulate when renal function is inadequate. 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, or'hostatic hypotensive episodes 
psychosis. and urinary retention Rarely convulsions, leukopenia, and neutrope- 
nia have been reported 

Other adverse reactions of a less serious nature which have been observed are 
the foliowing: hallucinations, confusion, anxiety and irritability; anorexia, nausea. 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache: dyspnea. fatigue, insomnia. and a sense of weak- 
ness. Infrequently, skin rash, slurred speech. anc visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are nct optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
à fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively. temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug. may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


Dosage for Concomitant Therapy 
Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-toierated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the acdition of SYMMETREL 
Dosage for Drug-Induced Extrapyramidal Reactions: 
Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 


divided doses 
€ndo Laboratories, Inc. 


Subsidiary of the DuPoht Company 
Garden City, New York 11530 VUE 
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FELLOWSHIPS IN 
CLINICAL NEUROPHYSIOLOGY 






Full time for one year beginning 
July 1, 1982: 









1) Fellowship in pediatric and 
adult EEG; evoked responses 
and computer techniques in 
Clin. Neurophysiology 

2) Fellowship in EMG and Neu- 

romuscular Diseases 









To apply, send a curriculum vitae 
and three letters of recommenda- 
tion. All correspondence and/or 
inquiries to 
Robert R. Young, M.D. 
Clinical Neurophysiology 
Laboratories 
Massachusetts General Hospital 
Boston, MA 02114 
(617) 726-3642 
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Clinical Neurophysiology Fel- 
lowship starting July 1981. One 
year training in EEG, EMG, evoked 
potentials and monitoring, with 
time for clinical research. Contact 
Jun Kimura, M.D., Division of Clin- 

ical Electrophysiology, Depart- 

ment of Neurology, University of 
lowa Hospitals and Clinics, lowa 
City, lowa 52242. The University 
of lowa is an Affirmative Action/ 
Equal Opportunity Employer. 


Original Contributions 





Quantitation of Measles-Specific IgG 


Pankaj D. Mehta, PhDs Halldor Thormar, PhD; Henryk M. W sniewski, MD, PhD 


* Twenty of <1 patients with multiple 
scierosis ( MS) and five of 30 patients with 
othe- neurolocica! diseases had measles 
antibody titers in their CSF when exam- 
ined in hemagglutinetion inhibition and 
neutralization tests. Cuantitation of mea- 
sles-specific IgG in CSF of patients with 
MS with significant measles antibody ti- 
ters showed that less than 5% of the total 
IgG was measles viras specific. In con- 
trast. using the identical quantitation pro- 
cedures, 30% te 60% of the total IgG in 
CSF of patients with subacute sclerosing 
panencephalitts was found to be measles 
specific. Thus only s very minor portion 
of the totaldgC in CSF of patients with MS 
is synthesized against measles virus. 
When measles hemagglutination inhibi- 
tioan, complement fixetion, and neutraliz- 
ing antibody tiers were measured in indi- 
vidual oligocional igG bands isolated 
from neutral DH brain extracts of two 
patients with MS, low titers were present 
in a! the olicoclona! bands rather than 
being restricted to any single band. 

(Arch Neurc’ 37-607 -609, 1980) 


number cf stud es'? using differ- 

ent serologiea. methods, have 
shown a grezter frequency of measles 
hemagglutinatien inhibition (HI), 
complement fixatien (CF), and neu- 
tralzing antibody t ters in the CSF of 
pati=nts with multiple sclerosis (MS) 
tkam in the CSF of control groups. In 
add tion, a redaction of the serum- 
CSF ratio cf messles HI antibody 
titers has been found in some patients 
with MS, mdieatng production of 
measles virus antibodies in their CNS. 
Simee measles an-ibody titers ob- 
served in the aforementioned tests do 
not mdieate the amount of measles- 
specific IgG im CSF of patients with 
MS, the present study was undertaken 


Acsepted for publicatirn Nov 30, 1979. 

From the Department of Virology, New York 
State Institute fer Basc Research in Mental 
Retardation, Staten Islar d, NY. 

Read in part sefcre the 62nd annual Federa- 
tien Meetings, Atlanta, June 6, 1978. 

Reprint requests to New York State Institute 
fer Basic Research in Mental Retardation, 1050 
Forest Hill R8 Staten Island, NY 10314 (Dr 
Mehra). 
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to (1) quantitete measles virus-specif- 
ic IgG as a percent of the total IgG in 
CSF of patients with MS, (2) isolate 
individual oligoclonal bands from MS 
brain extracts, and (3) measure the 
measles antibedy activities in the iso- 
lated bands. 


MATERIALS AND METHODS 


Samples of CSF of patients with non-MS 
neurological di==ases, such as CNS tumors, 
neuropathy, dementia, seizures, Hunting- 
ton’s chorea, and Guillain-Barré syndrome, 
were used as @ntrols. The control group 
includes the bran of a patient with Creutz- 
feldt-Jakob disease, one with Huntington’s 
chorea, and three patients who died of 
trauma, cardiac failure, and drug intoxica- 
tion. Whole brain tissue was washed with 
0.15M NaCl, tainly sliced, homogenized 
with phosphate-buffered saline (pH, 7.2), 
centrifuged, and concentrated as described 
previously.’ 

Measles antbody titers in CSF and 
whole brain ex-racts were determined by 
HI, CF test, ard neutralization test using 
measles virus hemagglutination antigen 
treated with porysorbate (Tween) 80-ether, 
measles nucleoeapsid CF antigen, and live 
measles virus. 

The prepara ion of measles-precipitat- 
ing antigen (MPA) made in Vero cell layers 
infected with Eimonston strain of measles 
virus was used for absorption of CSF and 
brain extracts, as previously described." In 
brief, 10 mg of MPA was added to 1 mL of 
CSF and to brzin extracts at an IgG con- 
centration of 1 mg/mL. The samples were 
incubated for one hour at 37 °C and for 24 


‘Its Presence in CSF and Brain Extzacts of Patients With Multiple Sclerosis 


to 48 hours at 4 °C. They were then centri- 
fuged at 17,300 g for one nour at 4 °C ina 
centrifuge. The absorbed samples were 
examined in HI, CF, and reutralization 
tests before being quanti-ated for IgG. If 
necessary, an additional cuantity of MPA 
was added until absorbed samples showed 
no detectable titer in the aforementioned 
tests. 

The amount of IgG in absorbed and 
unabsorbed samples was quantitated in 
radial immunodiffusion test and electroim- 
munoassay using isolated rabbit antihu- 
man IgG fractions. The percent of measles- 
specific IgG was calculated as shown in the 
following equation: (IgG [ug/mL] before 
absorption — IgG [ug/mL] after absorp- 
tion with MPA)/(igG yug/mL] before 
absorption) x 100 = measles-specific IgG 
as % of total IgG. 

Individual oligoclonal »ands from the 
brain extracts of individuals with MS were 
isolated by a combinatior of repeated gel 
filtration on a chromatography column and 
preparative isoelectric focusing (IEF) pro- 
cedures as previously described.’ The 
homogeneity of the bancs was examined 
by agarose gel electrophoresis? and thin- 
layer IEF in polyacrylamide gel electro- 
phoresis (PAGE). 


RESULTS 


The Table gives measles HI antibo- 
dy titers in CSF and brain extracts 
from patients with MS and subacute 
sclerosing panencephal tis (SSPE) and 
from controls. When measles antibod- 
ies were tested in CSF samples by 
neutralization test, the overall results 


Measles Virus Antibodies in CSF and Brain Extracts 
of Patients With Multiple Sclerosis and Controls 


No. of 
Group asd 
Sample 


Multiple sclerosis 


Tested 


CSF 20(49) 


Brain extraet 2(28) 


Controls 
CSF 


Brain extra: t 


Subacute sclerosing 
panencephalitis 


CSF 9(100) 
6(100) 


Brain extra-t 





Patients No. 
Positive (96) 


measles 
Specific 
IgG (% of Total IgG) 


Measles 
Antibody 
Titers* 


2-8(15) 
16-64(5) 
100-2001 


32-256 
128-1,0241 


*Number inside parentheses represents number of CSFs of total positives. 
tAntibody titers are expressed at IgG concentration of 1 mg/mL. 


Measles-Specific IgG—Meh:a et al 
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Fig 1.—Top, Isoelectric focusing elution profile of brain IgG from patient with multiple 
sclerosis that is in pH 7 to 10 gradient range. Dotted line represents pH of fractions and 
solid line represents optical density (OD) of 280 nm. Bottom, Selective fractions were 
pooled, dialyzed, concentrated, and run in agarose gel electrophoresis. Solid arrows 
denote oligoclonal bands, whereas broken arrow on top represents point of applica- 
tion. 
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Fig 2.—Schematic diagram of isoe ectric 
focusing (IEF) in polyacrylamide ge elec- 
trophoresis (PAGE): (1) whole multiple 
sclerosis brain IgG; (2) IEF fraction (Fr) 
60-66 (see Fig 1, top); (3) IEF Fr 67-78 (see 
Fig 1, top); and (4) IEF Fr 79-90 (see Fig 1, 
top). 


were similar to those seen in the HI 
test, except that the titers were high- 
er. Although five patients with MS 
had measles HI antibody titers in 
their CSF ranging from 16 to 64, the 
quantitation data demonstrated that 
the measles-specifie IgG conten: was 
less than 5% of the total IgG (Table). 
In contrast, patients with SSPE with 
similar measles HI antibody titers had 
30% to 60% of measles-specifie IgG in 
their CSF as quantitated by the same 
method. Similar results were seen in 
brain extracts from individuals with 
MS. Although two of seven MS brain 
extracts from individuals with MS had 
significant measles antibody titers, 
the measles-specifie IgG content in 
these extracts was less than 5% cf the 
total IgG. In contrast, the measles IgG 
in brain extracts from individuals 
with SSPE ranged from 40% to 80% of 
the total IgG. Electrophoretic analysis. 
of CSF and brain extracts from indi- 
viduals with MS before and after 
absorption with measles virus showed 
no substantial differences in their 
oligoclonal y-globulin band patterns, 
indicating that the bands had z low 
content of measles virus-specific IgG. 
In contrast, a noticeable reduction of 
oligoclonal band patterns was ob- 
served in electrophoresis of CSF and 
brain extracts from individuals with 
SSPE after absorption with measles 
virus.*^ 

Both brain extracts from patients 
with MS with signifieznt measles 
antibody titers showed three to four 
oligoclonal IgG bancs in agarose gel 
electrophoresis. To determine i? the 
measles antibody activity was present 
in all or only in selected oligoclonal 
bands, isolation of ind:vidual IgG 
bands from these brain extracts was 
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eamied out. Tae IEF elution profile 
fram one cf the brain IgG prepara- 
tions is shown in Fig 1, top. Since a 
small amour: of IgG was applied to 
the _EF column, the elution profile did 
not show sharp resolution of oligoclo- 
nal sands. Each IEF fraction from 51 
to W0 showed a precipitin line against 
rabbit antimuman IgG serum when 
examined in Ouchterlony test. 

Tae homogeneity of pooled IEF 
fraetions was examined in agarose gel 
eleetrophoresis since the latter has 
beer commonly tsed in detecting 
oligcclonal bands in CSF of patients 
wit MS. Peeled fractions with mean 
isoel»ctrie points of 8.0, 8.4, 8.8 and 9.1 
shored single eG bands with mobili- 
ties slightly difterent from each other 
(Fig 1, bottam). Each isolated IgG 
barmc seems tc be slightly broader 
thax that seen in the whole brain 
extract patterr. The reason for this 
mar be that each isolated IgG exam- 
ined in agarose gel electrophoresis, 
contained a number of pooled IEF 
column fraetoers with slightly differ- 
ent isoeleetr:e points. The homogenei- 
ty cf the iselated IgG bands was also 
examined by IEF in PAGE (Fig 2). 
Eac- poolec fraction showed a re- 
striesed number ef band patterns 
comy ared with the multiple number of 
bands seen in whole brain IgG. Thus, 
the IEF in PAGE has indicated micro- 
heterogeneity in isolated oligoclonal 
IgG bands. The microheterogeneity 
can 5e further reduced if the IEF 
column fractions, v th a narrower pH 
rang», were seleetiv=ly pooled, concen- 
trated, and run on JEF in PAGE. 

When the isc.atad oligoclonal IgG 
frac.ons were examined for the pres- 
ence 5f measies antibody activities, all 
the -gG fractiens hed measles antibo- 
dy t-ers as examined in HI, CF, and 
neutralization tests. In general, the 
antixody titers were proportional to 
the IgG concentrations. Similar re- 


L Brown P, Cathala F, Gadjusek DC, et al: 
Measies antibodics in the cerebrospinal fluid of 
patiemts with multiple selerosis. Proc Soc Exp 
Biol. ed 137-956-961. 197_. 

2 Haire M Signifieanee of virus antibodies in 
multipe sclerosis. Br Mea Bull 33:40-44, 1977. 

3. Norrby E, Link d, Osson JE: Measles virus 
antibeey titers in eerebrospinal fluid and serum 
from patients wiih multsple sclerosis and con- 
trols. Arch Neurw 30:285-292, 1974. 

4. Vandvik B, Degre M- Measles virus antibod- 
ies in serum anc cerebrespinal fluid in patients 
with multiple selerosis and other neurological 
disereers with specia! reference to measles anti- 
body synthesis within the central nervous sys- 
tem. < Newrel Sci 24:201-208, 1975. 

5 Mehta PD, Kane A. Thormar H: Relation- 
ship between hemogeneous IgG fractions and 
measles virus amtibedy activities in subacute 


Arch Weuro!—Wei 27, Oct 1980 


sults were observed when individual 
IgG bands, ssolated from the second 
MS brain extract, were analyzed for 
measles activity. These results indi- 
cate that zlthough a very small 
amount of tocal IgG is measles-specif- 
ic, measles antibody distribution in 
isolated IgG fractions is heterogene- 
ous rather than restricted to selected 
bands. 


COMMENT 


Although -he method used in the 
present stud> is not sensitive enough 
to quantitate very small amounts of 
measles-spec fic IgG in MS CSF, the 
quantitation and electrophoretic data 
clearly show hat the major portion of 
oligoclonal IgG in the CSF of patients 
with MS is aot synthesized against 
measles virus. These results are in 
contrast to SSPE, where most of the 
oligoclonal IzG in CSF is formed 
against meas es virus.’ Our results are 
in overall agreement with those of 
Vandvik et al * With the use of electro- 
phoretic and «lution techniques, these 
investigators have also demonstrated 
that only a nznor portion of the total 
CSF oligocloral IgG in patients with 
MS is measles specific. Thus, the anti- 
gens respons-dle for the synthesis of 
oligoclonal IgG in CSF of patients 
with MS have yet to be identified. 

A correlatien of measles antibodies 
with MS CSF oligoclonal bands has 
been made recently by Nordal et al" 
with the use @ the imprint-electroim- 
munofixation technique. Their elec- 
trophoretic patterns and autoradio- 
grams showed that all oligoclonal 
bands possessed measles antibody 
activity. Our results are in agreement 
with those of Nordal et al^ However, 
in the present study, we have isolated 
oligoclonal baads, examined their ho- 
mogeneity, ard determined the mea- 
sles antibody titers in the isolated 
bands. 
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Comprehensive Viral Immunology of Multiple Sclerosis 
II. Analysis of Serum and CSF Antibodies by Standard Serologic Methods 


Natalie E. Cremer, PhD; Kenneth P. Johnson, MD; George Fein, PhD; William H. Likosky, MD 


è Sera and CSFs of 85 patients with 
multiple sclerosis (MS), 49 patients with 
probable MS, and 165 control patients 
with other neurologic diseases were 
assayed for antibodies to rubella, mumps, 
measles, parainfluenza | (strain 6/94), 
herpes simplex, cytomegalovirus, varicel- 
la-zoster, and vaccinia viruses. Methods 
included complement fixation (CF), hem- 
agglutination inhibition (HI), and comple- 
ment-dependent plaque reduction (CPR). 
Significant differences between the 
groups with MS and the control groups 
were higher serum antibody titers to mea- 
sles virus in the groups with MS, higher 
proportion of patients with MS with CSF 
antibodies to measles, rubella, and vac- 
cinia viruses, and greater percentage of 
patients with MS with more than one CSF 
viral antibody. Duration and severity of 
disease in the patients with MS were 
associated with presence of multiple CSF 
antibodies. Presence of CSF antibody was 
positively correlated with the height of the 
corresponding serum titer, yet a high 
serum titer did not ensure the presence of 
CSF antibody. Oligoclonal bands were 
present in the CSFs of equal proportions 
of patients with MS with and without CSF 
viral antibody. Our data support the hy- 
pothesis of local antibody synthesis with- 
in the CNS. However, we favor the view 
that preprogrammed  antibody-forming 
lymphocytes enter the CNS and then pro- 
duce antibody either because of nonspe- 
cific polyclonal activation in situ or 
because of failure of normal regulation. 

(Arch Neurol 37:610-615, 1980) 
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he presence of various viral anti- 

bodies in the CSF of patients with 
multiple sclerosis (MS) is an ambi- 
guous finding in the search for the 
cause of MS. In persistent infections 
of the CNS, such as subacute scleros- 
ing panencephalitis (SSPE) or pro- 
gressive rubella panencephalitis, the 
presence of high CSF titers of measles 
antibody or rubella antibody, respec- 
tively, correlates with the isolation of 
the virus from brain tissue.'? In MS, 
however, with the exception of several 
controversial reports,** virus has not 
been isolated nor has viral antigen 
been detected in CNS tissue of 
patients. This report is one of a series 
aimed at determining the importance 
of CSF and serum antibodies in 
patients with MS. Findings were com- 
pared with those noted in control 
patients with other inflammatory and 
noninflammatory neurologic disor- 
ders. A preliminary report on a sub- 
sample of these patients was previous- 
ly reported.’ 
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SUBJECTS AND METHODS 


The criteria for selection of patients 
with MS and control patients, their ethnic 
background, age, and other pertinent epi- 
demiologic and clinical details have been 
presented in the first article of this se- 
ries.* 

Serum specimens and CSF were drawn 
from groups of control patients and 
patients with MS at the same time and 
were received in the laboratory in sets of 30 
to 40 specimens. Antibody assays were 
done on individual sets of control and MS 
specimens in the same run. All specimens 
were coded. 

Antibodies were checked to measles, 
rubella, mumps, parainfluenza 1 (Sendai) 
(strain 6/94),° cytomegalovirus,  erpes 
simplex, and varicella-zoster viruses by 
standardized microcomplement fixation 
test (CF); to measles, rubella, mumps, and 
parainfluenza 1 (Sendai) viruses by stan- 
dardized microhemagglutination inhibi- 
tion (HI) test*'*; and to vaccinia virus by a 
complement-dependent plaque recuction 
test (CPR) modified’ from that of Taka- 
bayashi and McIntosh." No: all tests could 
be performed on all specimens because of 
anticomplementary or other nonspecific 
reactions with certain specimens. This fact 
will be reflected in the total number of 
specimens cited in various tables. Heparin 
manganous chloride, used for remeval of 
nonspecific serum inhibitors to the rubella 
viral hemagglutinin,^ could not be used 
with CSF. Therefore, CSFs were untreated 
except for absorption with chicken erythro- 
cytes of those specimens showing azgluti- 
nation in control wells. All CSFs positive 
for rubella antibody by HI were also 
checked by the indirect fluorescent anti- 
body test (IFA) using flucrescein- abeled 
antihuman IgG as described." Seventy- 
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five percent ef CSFs positive by HI were 
also positive lw IFA. 

Immunogle5ulir class of viral antibodies 
wes determined in 23 serums selected for 
study because of high measles HI titers 
(> 1:256). Twelve of the serums were from 
patients with MS, five frem patients with 
, pr»bable MS, end six from control patients. 
The sera were centrifuged on a 10% to 40% 
linear sucrose gradient for 18 hours at Rubella 
35.000 rpm. Fractions collected from the HI 
bottom of the gradierts were checked by 
Ouchterlony test for immunoglobulin class 
using antisera specifie for heavy chains of 
IgG, IgM, ané WA anc ty HI and CPR for 


Table 1.—Geometric Mean Serum Titers* 


Controls 
——————M 
Non- 
inflammatory 
(N = 137-139) 


Multiple Sclerosis 
——————————— — OT 
Definite Probable 

(N = 81-85) (N = 47-49) 
—— 


Mean SD 


Inflammatory 
(N = 26-27) 


viral antibodies knowm to be in the whole Measles 
serum. HI 
RESULTS Parainfluenza 1 
Serum Antibocy Titers (Sendai) 
: à 6/94 
Geometric mean serum titers HI 
(GMTs) of the feur patient groups are 1.10 10.01 92 


given in Table | fer all the standard 
serolegie assays performed. In the 
computation of the GMTs, subjects 
who were negative for the specific 
virus at a dilution of 1:8 were assigned 
a titer of 1:4, the next lowest dilution. 
This may lead tc overestimation of the 


Cytomegalo- 
virus, CF 


12.1# 1.59 15.3 2:20: 24.2 1.58 219 1.84 
Herpes sim- 

plex, CF 12.9 € 1.52 18.7 155. ~ 18.27", *1,41 234 1.62 
Varicella, CF 10.4 1.11 9.5 1.04 9.1 1.36 94 1.25 


Vaccinia, CPR 59.8 1.42 42.1 1.40 34.7 1.70 49.2 1.49 


*Expressed as reciprocal of dilution; SD as + number of doubling dilutions fom mean. Groups 





-= 


GMT. For this reason, median titers 
for each group were also calculated. 
Differences betweem groups were 
tested using regression analysis with 
dummy variable coding for group (for 
mean differences) and the Mann- 
Whitney U-test. Tie nonparametric 
analysis clesely mirrored the differ- 
ences between means The group with 
definite MS as cenpared with the 
neninflammatory ccntrol group had a 
higher GMT forCF and HI antibodies 
to measles virus anc a significantly 
lower GMT for CF antibodies to 
herpes simplex and cytomegalovirus. 
The group with probable MS as com- 
pared with the non n'lammatory con- 
trol group had a higher GMT for CF 
antibody to measles virus, but showed 
only a trend toward a higher GMT for 
HI antibody te measles virus 
(P < .08). There were no other signifi- 
cant differenees thet were consistent 
across the mean and median with the 
other serum assays between the non- 
inflammatory control group and any 
of the other groups 


CSF Antibodies 


Table 2 gives data en CSF antibody 
titers in the four patient groups. Cere- 
brospinal fluid an-ibody to rubella 
virus (HI assay) was present in 
approximately equal proportions of 
patients with MS ard those with prob- 
able MS, and inflammatory control 
patients, and in a substantially lower 
proportion s? noninflammatory con- 
trol patients. Higher proportions of 
patients with MS and probable MS 
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were compared sing Mann-Whitney U-test. 


+CF indicates complement fixation; HI, hemagglutination inhibition; and CPR, complement- 


dependent plaqwe neutralization. 


iHigher than roninflammatory control group, P < .01. 
§Higher than roninflammatory control group, P < .001. 
|Higher than -oninflammatory control group, P < .05. 
1 Lower than oninflammatory control group, P < .01. 
it Lower than noninflammatory control group, P < .001. 
**L ower than noninflammatory control group, P < .05. 


had CSF ant%Xodies to measles virus 
(HI assay) and to vaccinia virus (CPR 
assay) than eid the patients in the 
noninflammatory control group. The 
group with probable MS also had a 
higher proportion of patients with 
CSF CF antibody to measles virus as 
compared with the noninflammatory 
control patierts. The higher incidence 
of CSF antibodies to these viruses 
resulted in higher proportions of 
patients wit MS and probable MS 
who had anti»odies to more than one 
virus in their CSF (Table 3). 

The preserze of CSF antibody to 
measles, rubella, or vaccinia viruses 
was examinec for association with the 
presence of CSF antibody to either of 
the other two viruses. As given in 
Table 4, there were no strong tenden- 
cies for thes antibodies to appear 
together in patients with MS or prob- 
able MS. 

Antibody fiadings in CSF were cor- 
related with clinical information on 
the patients. Presence of CSF HI 
antibody to nzasles virus or CSF CPR 
antibody to veccinia virus showed only 
a trend toward a positive relationship 
with durationof symptoms in patients 
with MS (Mann-Whitney U-test, 


P<.06 and P< .08, respectively). 
Presence of CSF CF antibodies (but 
not HI antibodies) to measles virus 
and CSF CPR antibody to vaccinia 
virus were positively related to severi- 
ty of symptoms in patients with MS 
(Mann-Whitney U-test, P< .01 and 
P < .001, respectively’. Presence of 
CSF HI antibody to rubella virus or to 
parainfluenza 1 (Sendai) virus (strain 
6/94) was related neither to duration 
nor severity of symptoms. Both dura- 
tion and severity of symptoms were 
related to presence of multiple anti- 
bodies in the CSF (P < .01). 

The patients were divided (sepa- 
rately within the combined MS groups 
and within the combined control 
groups) into those wita positive CSF 
antibody assays vs those with nega- 
tive CSF antibody assays for each of 
the four assays having the largest 
number of positive cases (HI assays 
for antibody to rubela, strain 6/94 
and measles viruses, end CPR assay 
for antibody to vaccinia virus). For 
each of these CSF asszys, the patient 
groups were then compared for the 
following measures: pereent of pa- 
tients with CSF oligoclonal IgG 
bands, IgG and albumin concentration 
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Table 2. —Antibodies in CSF* 


Multiple Sclerosis 


Controls 


————————— 


Definite Probable Inflammatory Noninflammatory 
Titer Titer Titer Titer 
No. of ——— No. of ———————————. No.of —————— No. of —————— 
Pa- Maxi- Pa- Maxi- Pa- Maxi- Pa- Maxi- 
Test? tients Median mum tients Median mum tients Median mum tients Median mum 
(n= 83) (n = 48) (n= 27) (n = 138) 
Measles, CF 6 2:1 4 5f 3.2 4 1 32.0 32 3 2.0 2 
Rubella, CF 0 0 0 0 
Herpes, CF 1 2.0 2 1 2.0 2 1 8.0 8 4 2.0 2 
Varicella, CF 5 2.2 4 0 1 2.0 2 1 2.0 2 
Cytomegalo- 
virus, CF 0 1 4.0 4 4 2.2 4 3 2.0 2 
(n= 85) (n= 48) (n= 27) (n = 138) 
Measles, HI 188 4.9 16 10Í 2.8 8 2 16.0 32 11 2.3 16 
Rubella, HI 25|| 2.4 8 121 2.2 128 8 2.2 8 14 2.1 16 
Mumps, HI 2 2.0 2 1 2.0 2 2 2.8 4 3 4.0 4 
Parainfluenza 
1 (Sendai), 
6/94 13 2.1 4 4 2.0 2 6 2.4 4 11 2.2 4 
(n = 81) (n= 49) (n = 26) (n = 137) 
Vaccinia, CPR 21|| 2.7 64 7 3.4 8 2 2.8 4 10 2.1 4 


“Titers expressed as reciprocals of the dilution. 


TCF indicates complement fixation; HI, hemagglutination inhibition: and CPR, complement-enhanced plaque reduction. 


iProportion of patients with positive CSF titer > proportion in noninflammatory controls, P — .05. 
§Proportion of patients with positive CSF titer > proportion in noninflammatory controls, P — .01. 





||Proportion of patients with positive CSF titer > proportion in noninflammatory controls, P — .005. 









Patient Group 
Definite multiple scle- 






Noninflammatory 
controls 





* 


Table 3.—Viral Antibodies in CSF 


No. of Antibodies 
————— ?6 With at 





rosis 34* 24 22 0 1 0 607 317 
Probable multiple 

sclerosis 28 12 4 0 0 421 17 
Inflammatory controls 13 8 2 1 0 0 52 26 






% With at 
Least 2 






4 5 6 Least 1 
















Number of patients with indicated number of antibodies. 


Proportion of patients with MS > noninflammatory controls, P < .001. 
{Proportion of patients with MS > noninflammatory controls, P < 01. 


in the CSF, CSF IgG/albumin ratio, 
and serum antibody titers for the 
analogous assay. Table 5 gives me- 
dians for these measures. Compari- 
sons between groups were computed 
using the Mann-Whitney U-test. For 
all assays, patients with positive CSF 
antibody assays had higher serum ti- 
ters as compared with patients with 
negative CSF antibody assays. This 
was true across diagnostic groups. 
There was no relationship between 
presence of CSF antibody and pres- 
ence of IgG oligoclonal bands in the 
CSF. However, patients with CSF 
antibody had higher IgG CSF levels 
than those without such antibody. 
This was true for all groups except the 
combined MS groups with CSF HI 
antibody to measles virus (trend only, 
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P< .08) and the combined control 
groups with antibody to vaccinia virus 
(no effect). Patients with positive 
CSF antibody assays in the control 
groups (but not in the groups with 
MS) had higher CSF albumin values as 
compared with patients with negative 
CSF assays for antibody to rubella, 
strain 6/94 and measles viruses 
(P < .01), and vaccinia virus (trend, 
P < .07). Ratios of IgG: albumin fol- 
lowed from the IgG and albumin 
effects described, that is, highest CSF 
IgG-albumin ratios were seen in the 
group with MS with CSF viral anti- 
bodies. 


Serum-CSF Antibody Ratios 


The majority of serum-CSF ratios 
for all patients was less than or equal 


to 128, with the exception of ratios to 
measles virus HI antibody in the com- 
bined control groups and in the group 
with probable MS (Table 6). Analyses 
by the Mann-Whitney U-test on the 
three most prevalent CSF antibodies 
(measles, rubella, and vaccinia anti- 
bodies) in the groups with MS showed 
that only the geometric mean ratio for 
antibody to vaccinia virus of the 
groups with MS was significantly low- 
er than that of the combined control 
groups (two-tailed P < .05, Table 7). 


Class of Serum Antibodies 


Antibody to measles virus was 
found only in the IgG fractions from 
sucrose gradients. Twenty-one of 
these sera also had antibody to rubella 
virus, 23 sera had antibody to vaccinia, 
and 20 sera had antibody to mumps 
virus. Antibodies to these viruses 
were also confined to the IgG frac- 
tions. 


‘COMMENT 


Preoccupation of MS research with 
analyses of serum and CSF antibodies 
to viruses stems from the observa- 
tions of Adams and Imagawa" on 
elevated serum and CSF antibody ti- 
ters to measles virus in patients with 
MS as compared with titers in control 
patients. This finding has been 
observed in practically every study of 
patients with MS of this kind. In 
our study also, serum antibody titers 
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to measles virus were slightly higher 
ia the group with MS as compared 
with titers im the control groups (Ta- 
ble 1). This result was the only impor- 
tant finding relative to increased 
serum antibedy titers in patients with 
MS Demonstration of serum IgM 
-= antibody to a specific virus is taken as 
evidence for a current infection with 
that virus. Haire et al'^ and Pille et al" 
reported IgM antibody to measles 
virus in the serum jut not in the CSF 
of seme patien's with MS. The pres- 
ence of rheumatoid factor in sera can 
cause false-poskive IgM reactions for 
viral antihodies.'* However, Haire et 
al considered this problem eliminated 
in their studies’ by use of unfixed 
infected cells in IF A assays for IgM 
antibody. Our analysis of MS and con- 
trol sera, selected because of high 
antibody titer: to measles virus 
(> 1:256), showed that HI antibody to 
measles virus. as well as other viral HI 
antibodies present in the sera, were of 
the IgG class 

Smee the originzl observations of 


Adams and Imagawa, other viral anti- 
bodies have been detected in the 
CSF.” In our study, CSF antibodies to 
rubella, measles (HI antibody), and 
vaccinia viruses (CPR antibody) were 
more prevalent in groups with MS 
than in the 3oninflammatory control 
group (Table 2). These three viruses 
have the capzeity of invading the CNS 
and precipitating disease, and, thus, 
the potential for involvement in MS 
pathogenesis. 

Comparison of presence of CSF 
antibodies wth clinical findings indi- 
cated there was no strong relationship 
between duration of symptoms and 
any of these antibodies, a finding also 
noted by Miyamoto et al,^ who stud- 
ied measles and vaccinia virus CSF 
antibodies. Severity of symptoms was 
positively related to CPR CSF anti- 
body to vaccizia virus and to CF CSF 
antibody to measles virus, but not to 
HI CSF antibody to either measles or 
rubella viruses. Miyamoto et al’ 
reported CSF antibody to measles and 
vaccinia viruses most often in the 


Table 4.—Association of CSF Antibodies of 
Different Viral Specificities* 


No. of Patients 


=—_——_——_—_—_—_—_——— 


Negative Positive 


HI Antibody to Measles Virus 


H- antibody te ru»elia virus Negative 


Positive 


81 





H antibody te vaccina virus 


Negative 
Positive 
CPR Antibody to Vaccinia Virus 


H' antibody tc rubella virus Negative 


Positive 





80 


*H! indicates Femaggiutination inhibition; CPR, complement-enhanced plaque reduction. This is 
for individua! patients with multiple sclerosis (MS) and patients with probable MS. 


Presence of CSF Antibody, mz Protein/dL 


————————— 


96 
Positive 
Bands 


MS 
Controls 


Rubella, Hi 


Parainfluenza 
(Sendai), 


5/34, HI mS 


Measles, HI ms 


MS 


Vaccinia, CPR 


Median 
Serum 
Titeri N 
245 
362|| 


Ratio 
IgG/ 
Albumin 
0.388 

0.18 


Albumin 
22.5 
26.9 


IgG 


0.27 
0.19 
0.32 
0.16 
0.36] 
0.13 


315 
322 
512 
645 
148 
181 


"Antibody titers expressed as reciprocals of dilution. 
HI indicates hemegglurination inhibition; MS, multiple sclerosis; and CPR, complement-enhanced plaque reduction. 
iPasents with antibody in CSF higher than patients without antibod= in CSF (Mann-Whitney U-test), P < .001. 
§Patients with antibody in CSF higher than patients without antibod= in CSF (Mann-Whitney U-test), P < .05. 
Patients with antibody in CSF higher than patients without antibody in CSF (Mann-Whitney U-test), P < .01. 
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chronic progressive orm of MS as 
compared with the -elzpsing-remit- 
ting form of the disease. Similarly, 
Cendrowski et al'* found higher CSF 
antibody titers to measles virus in 
patients with a malignant course of 
the disease. 

One reason for performing these 
serologic studies was that identifica- 
tion of antibody synthesis in the CNS 
might provide a clue to persistent 
virus(es) with pathozeretic impor- 
tance in MS. Clarke ez al? suggested 
evaluation of serum’CSF antibody 
ratios for determination of local anti- 
body synthesis. With an :ntact blood- 
brain barrier (BBB), ratios of 300 or 
greater are reported." Norrby et al" 
considered less than 1€0 to be subnor- 
mal. We have used a rztio of less than 
or equal to 128 as subrormal. By that 
criterion, the majority of patients 
with CSF antibody in both the MS and 
control groups had reduced ratios with 
all the viral antibodies tested. Excep- 
tions were the ratios to measles virus 
of the group with probzble MS and the 
combined control groips (Table 6). 
The geometric mean serum/CSF anti- 
body ratio to vaccinia virus was the 
only ratio that was signifieantly lower 
in groups with MS taan in control 
groups (Table 7) and was the only one 
that was reduced in close to 100% of 
the patients with MS and such anti- 
body (Table 6). This is an unexpected 
finding. Both measles and rubella are 
prevalent, wild diseases in our society, 
whereas the main source of stimula- 
tion of antibody to vaccinia virus 
would be through vaccination, a prac- 
tice in general use unti recently. Oth- 
ers have also reported CSF antibody 
to vaccinia virus in patients with MS 
in the United States,” but not from 


Absence of CSF Antibody, mg Pro ein/dL 


Median 
Serum 
Titer 


Ratio 
IgG / 
Albumin Albumin 


% 
Positive 


Bands IgG 
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France” where vaccination on individ- 
uals beyond the age of 12 years is not 
generally practiced but where MS is 
quite common. If vaccinia virus plays 
a role in the pathogenesis of MS, a 
decrease should become apparent with 
time, since vaccination has been dis- 
continued for the most part in the 
United States as well as in most other 
countries. 

A disquieting observation to the 
theory of local CSF antibody synthe- 
sis'*** was the close correlation be- 
tween the height of the serum titers 
and the presence of the corresponding 
antibodies in the CSF (Table 5). This 
observation has been made by other 
investigators.'9?:2525 To further ex- 
amine the relationship between serum 
antibody titers and presence of anti- 
body in the CSF, we determined the 
number of patients with serum anti- 
body titers in the top fifth of their 
respective distribution for rubella, 
strain 6/94 and measles viruses (HI 
assays), and for vaccinia virus (CPR 
assay). Fifty-one percent, 42%, 42%, 
and 37% of these patients had anti- 
body present in their CSF for each 
virus. This was at least double the 
percentages in the entire study, indi- 
cating that CSF antibody does tend to 
mirror high serum antibody titers but 








*Ratio of < 128 considered to 


antibodies in Table 2 were = 128. 


THI indicates hemagglutination inhibition; CPR, complement-enhanced plaque reduction; and CF, 
complement fixation. : 

iNumber of patients with ratio — 128/total number of patients with indicated CSF antibody (96 of 
ratios — 128). 













Test; Definite 
Rubella, HI 
Measles, HI 
Vaccinia, CPR 


Parainfluenza 1 
strain 6/94, H 














(Sendai), 
| 


Numbers in parenthesis indicate number of patients 


Table 6.—Incidence of Reduced Serum/CSF Ratios* 


Multiple Sclerosis (MS) Combined 
(%) 


Multiple Sclerosis (MS) 






87 + 1.47 (25)t 
118 + 1.65 (17) 
43 + 1.50 (21) 








121 + 1.44 (12) 


that patients with high serum titers 
do not necessarily have antibody pres- 
ent in their CSF. 

It would be expected that the higher 
the serum titer, the more likely the 
passage of the antibody into the CSF, 
particularly in the presence of any 
damage to the BBB. On the other 
hand, higher serum titers indieate 
more active antibody production by 
Systemic lymphoid tissue. Antibody 
per se need not necessarily be passing 
the BBB in increased amounts, but 
rather programmed antibody forming 
cells could be passing an intact BBB, 
attracted there by chemotactic sub- 
stances produced by the CNS tissue of 
patients with MS. Since these cells are 
already producing antibody, they may 
continue to do so in the CNS. By 
repeated recruitment of such antibody 
producing cells from the periphery, 
levels of CSF antibody would remain 
elevated. 

An assay for the condition of the 
BBB is the determination of the CSF 
IgG/albumin ratio. In our patient 
sample, 73% of the MS group and 33% 
of the group with probable MS had 
elevated CSF IgG/albumin ratios, 
whereas the concentration of CSF 
albumin was within normal limits. 
These results suggest that in these 













MS Combined 
Control 
Groups (%) 











be a reduced ratio. With two exceptions, ratios for all other viral 


Table 7.—Serum/CSF Geometric Mean Ratios* 


Control 





Probable 
64 + 1.86 (12) 
137 + 1.60 (10) 64 
29 + 1.35 (7) 


Inflammatory 













181 + 1.29 (4) 64+ .89 (6) 






§Multiple sclerosis < control, two-tailed Mann-Whitney U-test, P < .019. 
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Noninflammatory 





patients the BBB was intact.” Sin 
the only source of albumin is the live 
CSF albumin must be from the bloo 
With a damaged BBB, both seru 
IgG and albumin would be expected : 
pass, and the CSF concentration « 
albumin should also be elevated, : 
was the case with the majority « 
control patients having CSF antibod 
(Table 5). The only other explanatio 
for the relative increase in CSF Ig! 
would be selective transport from th 
blood, a mechanism that has not as ye 
been documented. 

The finding that most distinguishe: 
patients with MS from contro! pa 
tients in this portion of our study wa 
the presence of one or more vira 
antibodies in the CSF regardless o 
their specificity (Table 3). Presence o: 
multiple antibodies was related t 
both duration and severity of symp 
toms. Analysis of the likelihood of : 
patient with MS having certain com- 
binations of viral antibodies showec 
no strong relationship between H] 
antibodies to measles and rubella 
viruses or between CPR antibody tc 
vaccinia virus and HI antibody to 
rubella virus or to measles virus (Ta- 
ble 4). Miyamoto et al'* also reported 
that the frequency of CSF antibcdy to 
both measles and vaecinia viruses was 
not significantly different from the 
expected chance coincidence. If multi- 
ple CSF antibodies are present in indi- 
vidual patients because of high serum 
titers and nonseleetive passage of 
antibodies and/or antibody producing 
cells to the CNS through a damaged 
BBB, the pattern of CSF antibodies 
should be the same as the serum anti- 
body pattern. This, in fact, did not 
occur in the present study. A patient 
might have high serum antibody ti- 
ters to three or four different viruses 
and have CSF antibody to none of the 
viruses or to one or more of them. 

An interesting development in MS 
research has been the recognition of 
the oligoclonal nature of the IgG in 
the CSF of patients with MS." Nordal 









Combined Groups 







MS Controls 













125 + 1.61 159 + 1.32 
















133 + 1.39 105 + 1.36 
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et al^ using imprint eleetroimmuno- 
fixation showed that CSF viral anti- 
bodies were im part oligoclonal. How- 
ever, the eliwoclenal bands demon- 
strated by electrophoresis did not 
always coineide with the viral anti- 
body olizgoconal bands identified by 
imprint elestroimmunoefixation. Some 
antibody bands occurred in positions 
where no ŒG bands were seen. The 
eonelusion was reached that the major 
part of CS* IgG was not viral anti- 
body of knewn specificity. Our results 
are in agreement with this conclusion. 
Oligoclenal bands were present in 
abeut equal proportions of patients 
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with or wi-hout CSF-specifie viral 
antibody (Teble 5). 

Evidence is accumulating that CSF 
antibody in -he CNS of patients with 
MS is locally produced.'* Our data sup- 
port that hy»othesis. However, in the 
absence of any definitive data on 
presence of viral antigen(s) in the 
CNS of patients with MS, we favor the 
view that an£ibody-forming cells from 
the periphery enter the CNS and there 
continue to produce the antibody for 
which they were programmed, or that 
memory B lymphocytes enter the CNS 
and are nozspecifically activated by 
some CNS p~oduct to produce the anti- 
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Comprehensive Viral Immunology of Multiple Sclerosis 


III. Analysis of CSF Antibodies by Radioimmunoassay 


Bagher Forghani, PhD; Natalie E. Cremer, PhD; Kenneth P. Johnson, MD; George Fein, PhD; William H. Likosky, MD 


e The CSF from 279 patients with multi- 
ple sclerosis (MS), probable MS, or con- 
trols was examined by radioimmunoassay 
(RIA) for antibodies to measles, rubella, 
mumps, parainfluenza 1 (Sendai) (strain 
6/94), herpes simplex (HSV), varicella, 
and vaccinia viruses. Significantly more 
patients with MS than noninflammatory 
control patients had antibody to measles, 
rubella and varicella viruses, of which 
antibody to measles was the most preva- 
lent. The percentage of patients with MS 
with two or more CSF antibodies was 
significantly greater than that in the con- 
trols. There was no tendency for certain 
antibodies to be associated. There was a 
general relationship between presence of 
CSF antibodies and severity of MS. The 
data support the hypothesis of local CNS 
antibody synthesis of several viral anti- 
bodies; however, such local synthesis 
may be a random event, possibly depen- 
dent on the number and specificity of 
peripheral virus antibody-forming lympho- 
cytes available for ingress into the CNS. 

(Arch Neurol 37:616-619, 1980) 


BY conventional techniques for anti- 

body assay, such as hemagglutina- 
tion inhibition (HI) and complement 
fixation (CF) (see pp 610-615 this 
issue), only those CSF antibodies that 
are in greatest concentration in the 
CSF will be detected. A more complete 
picture of the spectrum of viral CSF 
antibodies in patients with multiple 
- sclerosis (MS) can be obtained by more 
sensitive assay techniques. With full- 
er knowledge of the extent of the 
specificities of CSF antibodies, a bet- 
ter evaluation of their importance in 
the cause and/or pathogenesis of MS 
may be possible. This part of our MS 
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study reports the spectrum of viral 
CSF antibodies detected by solid 
phase radioimmunoassay (RIA) in 
patients with MS and control patients 
with other neurologie diseases. Re- 
sults are correlated with clinical find- 
ings. 


SUBJECTS AND METHODS 


The CSFs of 80 patients with MS, 48 
patients with probable MS, 22 patients 
with other inflammatory neurologic dis- 
ease, and 129 patients with noninflamma- 
tory neurologic disease were checked for 
viral antibodies. These patients have been 
described in the first part of this series.' 

The solid phase RIA as developed in this 
laboratory and previeusly described? was 
used. The CSFs on all patients were 
screened at a dilution of 1:50 for antibodies 
to measles, rubella, mumps, parainfluenza 
1 (Sendai) (strain 6/94), varicella, vaccinia, 
and herpes simplex (HSV) viruses. For 
determination of antibody titers of CSFs 
and sera, tenfold dilutions of the specimens 
were first evaluated and the approximate 
titer determined. Twofold dilutions within 
the range of the approximate titer were 
then evaluated for the more exact titer. A 
binding ratio of 2.1 or greater? was consid- 
ered positive for the presence of antibody 
in the test samples by the screening proce- 
dure and as the end point for determina- 
tion of titers. The binding ratio for each 
specimen was determined by dividing the 
counts per minute (CPM) of '*[-antihuman 
IgG antibody bound to :nfected cell prepa- 
rations after prior reaction with the test 
specimen divided by the CPM bound to 
noninfected cell preparations after reac- 
tion with the same specimen. Specimens 
highly reactive with noninfected cells 
(background, = 2,000 CPM bound) were 
considered unsatisfactery for assay by this 
method. High background values occurred 
most frequently with assays for antibody 
to strain 6/94 virus where infected and 
noninfected primary rhesus monkey kid- 
ney cells were used as antigen sources. 
Assays with high backgrounds were de- 
leted from the analyses. 


RESULTS | 
Prevalence of CSF Antibodies by RIA 


Table 1 gives the percentage of 
patients in each diagnostic group with 
CSF viral antibodies by the screening 
procedure at a 1:50 dilution of the 
specimen. The definite MS group had 
significantly higher percentage of 
patients with CSF antibody to mea- 
sles, rubella, and varicella viruses than 


did the noninflammatory group, and 
there was a trend toward a higher 
percentage of patients with definite 
MS with antibody to vaecinia virus 
(P< .08). The group with probable 
MS showed a similar pattern, al- 
though the comparison for antirubella 
virus antibody did not reach signifi- 
cance. Anti-HSV antibody was the 
principal CSF antibody detected in 
control patients, and it was also the 
second most prevalent antibody (after 
antibody to measles virus) in the 
groups with MS. Interestingly, it was 
the only antibody present in a higher 
proportion of control patients than of 
patients with MS. 

Analysis of data on multiple anti- 
bodies was done with and without 
HSV antibody data (Tables 2 and 3). 
Herpes simplex virus is a commonly 
occurring virus latent in the trigemi- 
nal ganglion.'? Because of its high 
base rate, antibodies to HSV may 
obscure differences when patient 
groups are compared for multiple 
antibodies. With HSV antibody data 
included, 78% of all patients had at 
least one CSF antibody and 46% had 
at least two. The proportion of 
patients with at least one CSF anti- 
body did not differ significantly 
between groups, whereas the propor- 
tion of patients with definite MS with 
at least two antibodies was signifi- 
cantly higher than the corresponding 
proportion of the noninflammatory 
control group (P < .01, Table 2). With 
HSV antibody data excluded, both 
groups with definite and probable MS 
had higher percentages of patients 
with multiple antibodies (P< .001 
and P < .01, respectively, Table 3). 

There was no tendency for specific 
antibodies to be associated with each 
other in the groups with MS, implying 
that the results in Table 3 are a simple 
summation of the results in Table 1 
and do not portray a specific subgroup 
of patients with MS and multiple anti- 
bodies. It should be noted that 13 
patients with definite MS had no CSF 
antibody to any tested virus and that 
seven more patients with definite MS 
had CSF antibody only to HSV. The 
records of these patients were re- 
viewed by one of us (K.P.J.) and it was 
found that they all conformed to the 


Multiple Sclerosis—Forghani et al 


P a 


definition of clinically definite MS. 


Ten of the 13 patients with no CSF 
antibodies showed oligoclonal IgG 
bands im the CSF. 
Radiommmwnoassay is one of the 
more sens: xe methods for detection 
of viral znti dies ard, in comparison 
with CF titers, gives approximately 
1,000-fold hæhħer titers.^ In the pres- 
ent study, except for antibody assays 
to strair €. ^4 virus, there were more 
positive resaits by RIA than by the 
other metheds. We, therefore, next 
examined wether the same patients 
with CSF z-tibody by conventional 
methods wer= also identified by RIA. 


TF . » 
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This was not always the case. Analysis 


of subjects with one or more of the 
three most commonly found CSF anti- 
bodies by corventional methods indi- 
cated there vere 23, five, and 19 sub- 
jects with negative RIAs but positive 
HI assays for antibody to rubella and 
measles viruses and CPR antibody to 
vaccinia virus, respectively. Thus, RIA 
failed to identify 38%, 12%, and 48% of 
the subjects with positive CSF assays 
by these corventional methods. The 
RIAs of these specific patients were 
checked for borderline ratios, ie, 
greater than or equal to 1.5, less than 
2.1, that may have appeared positive 


Tabie 1 —Patients in Various Diagnostic Groups With €SF Viral Antibody by 
Radioimmunoassay 


Multiple Sclerosis, 96 


Control, 96 


ee ee iť 


Definite 
(N = 80) 


Probable 
(N = 48) 


Inflammatory 
(N = 22) 


Noninflammatory 
(N = 129) 


53.1* 43.8* = 13.2 


35.07 


Mumps 24.7 
Paraindlusraa 1 (Sendai) 





29.2 
14.9 


Herpes simpiex 46. 3i 52. 1 66. 9 


*Propo*ties-w patients with antibody greater than proportion in »oninflammatory control group, 


P < .001. 


įPropotiomef patients with antibody greater than proportion in »oninflammatory control group, 


P< .01. 


IBecause c high background, numbers for assay were reduced to 67, 44, 16, and 125 for four 


diagnosti- grax ps. 


§Proportiomef patients with antibody greater than proportion in »oninflammatory control group, 


P< .05. 


Proportion 7f patients with antibody less than proportion in roninflammatory control group, 


P< D01. 


No. of Different Viral 


Antibodies in CSF} 





% CSF With % CSF With 
at Least 1 at Least 2 
ae Antibodies 


*Patients who were missing more than two radioimmunoassays were excluded. 
TAntibod:e- to measles, rubella, vaccinia, varicella, herpes simp 8x, mumps, and parainfluenza 1 


(Sendai) (sirs 6/94) viruses. 


[Greater trea noninflammatory controls, P < .01. 


No. of Different Viral 


Antibodies in CSF7 





Noninflammatory controls 72 


“Excludinc antibody © herpes simplex virus. 


% CSF With % CSF With 
at Least 1 at Least 2 
Antibody Antibodies 


19 


"&ntibodies to measles, rubella, vaccinia, varicella, mumps and parainfluenza 1 (Sendai) (strain 


6/84) viruses. 
™ > nonimfiammatory controls, P < .001. 
&%  nomwfiammatory controls, P < .05. 
l% > nen-tflamma:ory controls, P < .01. 
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had a binding ratio of zreater than or 
equal to 1.5 been used as én end point. 
By this criterion, there were 12 
(19.6%), two (4.7%), and five (12.5%) 
subjects whose results for these three 
antibodies by conventional methods 
still did not agree with results by RIA. 
These differences may be due, in large 
part, to the specificity of the anti- 
bodies detected by the different meth- 
ods. 


Relationship Between DSF Antibodies 
and Clinical Information 


Subjects without CSF antibodies to 
the viruses tested tended toward mild 
disease (Bartholemew’s test, P< 
.0001). For those patients with one or 
more (non-HSV) antibod:es, the num- 
ber of such antibodies was not signifi- 
cantly related to the severity of dis- 
ease. Interestingly, however, the 
three patients with artibodies for five 
of the six viruses tested (excluding 
strain 6/94 virus) had either moderate 
or severe disease. Analysis of the rela- 
tionship of results from each individu- 
al antibody assay tincluding HSV 
antibody) indieated that presence of 
antibody to mumps, measles, rubella, 
and varicella viruses (all at P — .05) 
and to vaccinia virus (P — .01) was 
associated with grezter severity of 
disease. The only antibodies not 
related to severity were those to HSV 
and strain 6/94 virts (which had a 
very low incidence by RIA). Thus, 
there seemed to be a relationship 
between presence of antibodies in the 
CSF and severity of disease that is not 
unique to any certain antibody speci- 
fieity. Only antibodies to rubella and 
vaccinia viruses were related to 
greater duration of cisease (P < .05). 
The presence of multiple antibodies 
by RIA was not related to severity of 
disease. 


Relationship of CSF Antibody to IgG, 
Albumin, and Oligoclonal Bands 


In an analysis similar to that per- 
formed for conventional assays (see 
pp 610-615) patients vere divided, sep- 
arately within the combined MS 
groups and the nonirflammatory con- 
trol group, into those with and with- 
out CSF antibody to the various 
viruses studied. (Because of insuffi- 
cient patients with antibody to strain 
6/94 virus, this assay was not included 
in the analysis.) Fcr each antibody 
assay, the resulting groups were com- 
pared for percent of patients with 
oligoclonal IgG bancs, IgG and albu- 
min concentrations, and IgG-albumin 
CSF ratios. Table 4 zives the median 
values for these variables. Presence of 
antibody to measles or rubella viruses 
was the only signidcant association 
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with the presence of oligoclonal IgG 
bands (P — .001 and P< .05, respec- 
tively). Elevated CSF IgG levels were 
associated with presence of antibody 
to HSV and to varicella and measles 
viruses within both the combined MS 
groups and the noninflammatory con- 
trol group, and of antibody to rubella 
virus only within the combined MS 
groups. Presence of antibody was sig- 
nificantly related to elevated albumin 
levels only in control patients with 


antibody to mumps virus and in sub- 
jects with MS with antibody to HSV. 


Serum/CSF Antibody Ratios 


For determination of serum/CSF 
antibody ratios by RIA, antibody ti- 
ters were determined on 19 patients 
with MS, six patients with probable 
MS, and six control patients. The 
patients were preselected for CSF 
antibody to measles virus by HI (see 
pp 610-615) and im addition one or 


more CSF antibodies by RIA. The 
Figure shows the ratios for individual 
patients. For all antibodies except 
those to HSV, the majority of patients 
in the MS groups had serum/CSF 
antibody ratios of less than 128. For 
antibody to HSV, eight of 11 patients 
with MS had ratios above 128. Ratios 
of the majority of the control patients 
were below 128, including the ratios of 
antibody to HSV. Although the sam- 
ple is small, and is biased by the way 


Table 4.—Correlation of Median CSF Values With Presence or Absence of CSF Antibody by Radioimmunoassay 


Presence of CSF Antibody, mg Protein/dL 


Absence of CSF Antibody, mg Protein/dL 


Ratio 
% Positive IgG/ 
Albumin Albumin N 


Ratio 
Patient % Positive IgG/ 


Group* Albumin 


Rubella 

Controls 21 
Mumps MS 

Controls 22 
Herpes simplex MS 62 

Controls 85 
Varicella 

Controls 
Measles MS 

Controls 17 
Vaccinia MS 29 

Controls 16 


Bands IgG 


17.1 

24.07 

21.0 .213 101 
23.97 131 107 
21.87 .250 56 
21.1 .160 42 





*Multiple sclerosis (MS) indicates combined MS groups and controls, noninflammatory controls. 


TMedian value of patients with CSF antibody median value of patients without CSF antibody, P < .05. 
iMedian value of patients with CSF antibody median value of patients without CSF antibody, P — .01. 


Bands IgG Albumin 


2.80 18.43 
5.37 
2.79 
4.20 
2.50 


§Median value of patients with CSF antibody median value of patients without CSF antibody, P < .001. 


Serum/CSF RIA Ratios 


Measles 


Vaccinia 


Varicella 


Rubella 





Serum/CSF antibody ratios by radioimmunoassay. Solid circies indicate patients with 
definite MS; solid triangles, patients with probable MS; open circles, control patients. 
Symbols below dotted line represent those patients with reduced ratios (< 128). 
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Tab = 5.—Petterns of Serum/CSF Antibody Ratios o Different Viruses 
in Individual Patients 


Patient  Measles 


Patient Greup 
Definite multiple 
sclesosis (IMS) 


*No amtiboey demonstrable in CSF at 1:50. 


in whick it was chosen, results suggest 
(along witk the datz in part 2 of the 
series, pp 9410-615) that low serum/ 
CSF ratios are common for antibodies 
to many vi-uses in both MS and con- 
trol patien ©. 

Table 5 gives the serum/CSF anti- 
body ratio: for diferent viruses in 
nine patients seleeted from the three 
patient zroups. A comparison of ratios 
in individual patiencs showed no sys- 
tematic pattern within or between 
groups. A given patient from any 
group mig.t have c significant ratio 
to certain viruses and not to others. 


COMMENT 


Wher RLA is used for detection of 
CSF artibedy, mor» CSF antibodies 
are shown _n all greups than by con- 
ventional methods (see part 2 this 
issue, pp €36-615). This is especially 
true for ar'iibodies to HSV and vari- 
cella viruses, for which only the rela- 
tively insensitive CF test was used. 
The greater ability of RIA to identify 
patients with CSF antibodies corrobo- 
rated she finding by conventional 
techniques that patients with MS have 
more CSF antibocies than control 
patients (Tables 2 and 3). However, 
the ubiquity of ant+ HSV antibody in 
the CSF of both tke group with MS 
and the-eortrol group (Table 1) diluted 
the differences between groups seen 
in the preeeding article’ with regard 
to the presence of at least one viral 
CSF anzibedy (Tabk 2). Cerebrospinal 
fluid amtibody to HSV has also been 
reported ia various neurologic disor- 
ders by œher investigators.”'’ The 
only CSF antibody found with greater 
frequency by HI than by RIA was 
that to stæin 6/94 virus. The reason 
for this re- ut is noe clear, but various 
factorsmzs be invdlved. Higher back- 
greund coants with the control cells 
occurred saith the primary monkey 
kicney cels used fcr strain 6/94 virus 
than witk the cortinuous cell lines 
used with the other viruses, thereby 
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making the test less sensitive; the 
antibody or antibodies detected by 
RIA are not recessarily those directed 
primarily against the viral hemagglu- 
tinin. 

When ratis of individual patients 
are tabulated (Table 5), it is apparent 
that both high and low ratios to differ- 
ent viruses will occur in the same 
patient and that no uniform pattern 
for the various patient groups 
emerges. The IgG/albumin CSF ra- 
tios and CS? albumin concentrations 
did not suggest a breach in the blood- 
brain barrier (BBB) (see part 2, pp 
610-615 and Table 4). It seems, there- 
fore, that sone antibodies are present 
because of rormal passage of low lev- 
els of IgG across the BBB, whereas 
others may be present because of local 
synthesis. Since there is no pattern 
and antibodw specificities seem to be 
randomly d stributed, local synthesis 
may be a -andom event dependent 
only on the number of stimulated lym- 
phocytes in the periphery of individu- 
al patients that are available for 
ingress intc the CNS. This explana- 
tion is supported by data in the pre- 
ceding artmle (pp 610-615), where 
presence of CSF antibody correlated 
with higher serum titers of the corre- 
sponding soecificity. Higher serum 
titers impl> the presence of more 
actively preducing antibody-forming 
cells in the peripheral lymphoid tis- 
sue. 

The association of severity of dis- 
ease with a variety of different viral 
CSF antibedies also suggests that 
their preserce in the CSF is not spe- 
cific. The reationship of antibodies in 
the CSF and severity of disease may 
reflect the greater influx in general of 
inflammato-y cells as reactants to 
damaged tBsue at plaque sites. Pri- 
neas" has suggested that immuno- 
logie survellance of the CNS may 
occur by crculation of lymphocytes 
through perivascular compartments. 
He observed by electron microscopy 


thin-walled channels eontaining lym- 
phocytes throughout the CNS of 
patients with various neurologic disor- 
ders. These channels resembled lym- 
phatic capillaries. In old plaques of 
patients with MS, organized lymphoid 
tissue was seen. 

The conclusions of the RIA analysis 
are in general agreement with the 
conclusions of the preceding article 
(pp 610-615) that used conventional 
assay methods. In these studies, as in 
most other studies cf this nature," 
antibody to measles virus predomi- 
nated. This consistency between nu- 
merous studies still remains to be 
explained. However, beeause of the 
diversity of CSF viral antibodies 
apparently synthesized locally, it does 
not seem that such evidence can be 


used to link measles virus causally 
with MS. 
(This is part 3 of a three-part article.) 


This investigation was supported by grants RG 
1010 and RG 1008 from the National Multiple 
Sclerosis Society, by grant NS 14069 from the US 
Public Health Serviee, and by grant 14 9871 from 
the Kaiser Foundation Research Institute. 

David Cottam amd Barbara Nelson provided 
technical assistance. 
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Multiple Sclerosis De Novo CNS IgG Synthesis 


Effect of CNS Irradiation 


Wallace W. Tourtellotte, MD, PhD; Alfred R. Potvin, PhD; Robert W. Baumhefner, MD; 
Janet H. Potvin, PhD; Booe I. Ma, PhD; Karl Syndulko, PhD; Zbigniew Petrovich, MD 


e Megavoltage CNS irradiation was giv- 
en to 20 patients with clinically definite 
multiple sclerosis (MS) to determine if de 
novo CNS IgG synthesis could be eradi- 
cated. In all five patients given 1,200 rads, 
a transient reduction in the de novo CNS 
IgG synthesis rate was noted. In ten 
patients given 1,800 rads, the following 
occurred: a reduction in synthesis rate in 
three patients, a reduction followed by 
enhancement in two, only enhancement in 
four, and no change in one. In all five 
additional patients, a therapy of adreno- 
corticotrepic hormone (ACTH) followed 
by prednisone in combination with 1,800 
rads produced greater and more persist- 
ent decreases in CNS IgG synthesis, but 
did not block the enhancement effect. 
Only two of 19 patients who had abnormal 
CNS IgG synthesis rates had reductions 
to normal; no patients showed changes in 
the number or pattern CSF IgG oligo- 
clones. Hence, no treatment eradicated 
de novo CNS IgG synthesis. A persistent 
decrease in CSF leukocytes occurred in 
all 20 patients due to the reduction of 
small lymphocytes (not dose related). The 
blood-brain-barrier to albumin concentra- 
tion was transiently damaged in 11 of 15 
patients given irradiation, but when 
patients were premedicated with ACTH/ 
prednisone therapy, no damage was 
found. None of the patients demonstrated 
neurological improvement, change in the 
activity of their disease, or persistent 
adverse effects. 

(Arch Neurol 37:620-624, 1980) 


ubstantial evidence has been accu- 

mulated in recent years that sug- 
gests that perpetuation of multiple 
sclerosis (MS) may depend on an 
immunogenetic makeup that allows 
development of a CNS in situ autoim- 
munity related to myelin.'* Based on 
the following facts: (1) de novo CNS 
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IgG synthesis occurs in more than 90% 
of the patients classified as clinically 
definite MS’; (2) myelinotoxic factors, 
presumably antibodies, have been 
detected in CNS extracts and CSF*-?°; 
and (3) antibodies to myelin basic 
protein have been detected in the 
CSF,'"" it has been proposed that de 
novo CNS IgG synthesis is related to 
the production of MS lesions.’ 

In this study, irradiation, a known 
lymphocytotoxie agent, was directed 
at the CNS in fractionated doses total- 
ing 1,200 and 1,800 rads to determine 
if CNS irradiation produces a substan- 
tial change in MS de novo CNS IgG 
synthesis. The rate of de novo CNS 
IgG synthesis was used as an objec- 
tive measure to follow the effect of 
treatment. The rationale for this 
approach has been presented.** Clini- 
cally practical methods to measure the 
synthesis rate by empirical formula 
and to detect CSF IgG oligoclonal 
bands reliably have been established 
and validated.*7:'"*~"" 

In the course of this experiment, 
CNS irradiation resulted in a consid- 
erable transient reduction of de novo 
CNS IgG synthesis but also induced at 
higher doses an unexpected substan- 
tial enhancement. For that reason, a 
regimen of adrenocorticotrophic hor- 
mone (ACTH) followed by prednisone, 
a proved suppressor of MS de novo 
CNS IgG synthesis," was adminis- 
tered one week prior to irradiation to 
determine if enhancement could be 
blocked and if persistent additional 
reduction in synthesis could be ob- 
tained. 


METHODS 
Institutional Review and Approval 


Each patient protocol was reviewed and 
approved by the Veterans Administration 
Wadsworth Medical Center Research and 
Development Community as well as by the 
Committee on Human Studies (Los An- 
geles) or the University of Michigan Medi- 
cal Center Human Research Committee 
(Ann Arbor). 


Patients 


Twenty patients with clinically definite 
MS, who were in a chronic progressive 
phase but had no other active medical 
problems and no indwelling catheter, were 
selected to participate ir the study (Table). 
Patients were selected aecording to the 
criteria of Schumacher et al" and Rose et 


al.'* Although patients were no longer able 
to work, they were able to perform activi- 
ties of daily living with minimal assistance. 
Most patients used a wheelchair but 
retained the ability to transfer. The aetivi- 
ty of the disease in all patients was stable 
for at least six months prior to enterinz the 
study. Kurtzke disability scores'* ranged 
from 6 to 8 and de novo CNS IgG syntnesis 
rates ranged from 2 to 161 mg/day. All 
patients had CSF IgG oligoclonal bands. 
Patients were hospitalized in the MS 
Treatment Unit for the duration of the 
study and participated in physical therapy 
once daily. Informed consent was obtzined 
from each patient prior to the beginning of 
the study. 


Treatments 


A cobalt-60 teletherapy unit was used for 
CNS irradiation with a source-skin dis- 
tance of 80 cm and a dose rate of 100 
rads/min. Two lateral portals were ased 
for whole brain irradiation, with the 2yes 
carefully protected. Three posterior portals 
were used for the spinal cord irradia-ion. 
All portals were treated daily, five days a 
week. Radiation doses were calculated in 
rads at the center of the volume of interest 
(brain or spinal cord). A total dose of 1,200 
or 1,800 rads were received at a daily lose 
of 150 rads. 

By our estimation, the thymus received 
40% of the radiation dosage, the periaertic 
lymph nodes received 60%, total body 
lymph node tissue received 45%, and bone 
marrow located in the cranium and verte- 
bral column received 55% (the pelvis was 
shielded). In addition, we believe tha- all 
lymphocytes circulating in the blood were 
exposed to lymphotoxic doses during ira- 
diation. The spleen was outside the field of 
irradiation. 

Five patients were exposed to 1,200 rads 
during the span of ten days. Ten patients 
were exposed to 1,800 rads during 18 days. 
Of the ten patients who received 1,800 rads, 
five also received ACTH and corticoster- 
oids. Adrenocorticotropie hormone gel was 
administered intramuscularly twice per 
day at a dose of 100 mg for three weeks 
followed by a one-week taper. Irradia-ion 
of the CNS was started at the beginning of 
the second week and was completed a^ter 
two weeks and two days. After ACTH 
therapy, patients received 80, 100, or 120 
mg of prednisone on alternate days for at 
least 70 days. 

All patients receiving ACTH or predni- 
sone therapy received l-g sodium diet and 
received the following medications: pozas- 
sium bicarbonate (25 mEq, twice daily) and 
a magaldrate antacid (5 mL between meals 
and at bedtime). Other medications were 
used in this study only when recessary to 
treat adverse effects (see "Results"). 
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Kurtzke 
Disability 
Score at 


Pretreatment 
De Novo CNS 
IgG Synthesis 
Patieni/ Age, Multiple Progressive Entry (Mean + 2 SD), 
yr/Sex Sclerosis, yr Phase, yr (Scale of 10) mg/Day Treatment Dose, Route, Duration* 


2744.M 26 4 27+6 Radiation, 1,200 rads 
24+11 Radiation, 1,200 rads 
36 +8 Radiation, 1,200 rads 
30 + 13 Radiation, 1,200 rads 
35 + 1 Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 
Radiation, 1,800 rads 


ACTH, 100 units, intramuscularly, twice a day, days 1-21, 7-day 
taper; radiation, 1,800 rads, days 8-20; prednisone, 100 mg, 
orally, every other day, days 29-350, 130-day teper 

ACTH, 100 units, intramuscularly, twice a day, days 1-21, 7-day 
taper; radiation, 1,800 rads, days 8-20; precnisone, 60 mg, oral- 
ly, every other day, days 27-65, 33-day taper 

ACTH, 100 units, intramuscularly, twice a day, days 1-21, 7-day 
taper; radiation, 1,800 rads, days 8-20; precnisene, 60 mg, oral- 
ly, every other day, 100 mg, orally, every other day. days 60- 
160, 53-day taper 


ACTH, 100 units, intramuscularly, twice a day, days 1-22, 6-day 


Duration 


Duration of of Chronic 


o 


3/47;M 8 
4/30-F 10 
22 


Nh 

Cn 

N f| = 

Oo[jo[o|o 
o[o|-[-|o 
C 


— 
A 
v 
+ 
Co 


30 +2 
18 +12 
54 + 11 
30 + 14 
14 +4 
133 + 29 
70-7 
50 + 12 
25 + 10 


oo 
: 
A> | ad | ot 
00|% 
-—-|WNm 
«*Ic[o|o|-^! 
NIN 
C 


Ajo 


15 8 
7 6 
16 7 
16 5 6 
18 7 
6 7 

7 


taper; radiation, 1,800 rads, days 8-20; prednisene, 100 mg, 
orally, every other day, days 28-172, 180-day taper 

ACTH, 100 units, intramuscularly, twice a day, days 1-21, 7-day 
taper; radiation, 1,800 rads, days 8-20; precnisene, 100 rng, 
orally, every other day, days 28-148, 63-day taper 


“ACTH ndice:ss adrenocorticotropic hormone. Rads are total racs to brain and spinal cord. 


Assessment 


Patients were followed clinically each 
week usimg standardized qualitative and 
Quantitative examinations of neurological 
function,” amd the Kurtzke Disability 
Status Scale Adverse effects were 
assessed at least daily by inquiry and by 
physical examination (checklist). Vital 
signs were obtained twice daily and body 
weight each week. For serum and CSF IgG 
and alburmin d--ermirations, 20 mL of CSF 
was removed at the rate of 1 mL/min 
through 2 25-gsuge needle to prevent post- 
lumbar pzneture headache.*? Concomitant- 
ly, 20 mL.of bicod was collected. Levels of 
CSF, serem albumin, and IgG were deter- 
mined to caleulute de novo CNS IgG syn- 
tmnesis rate*^^- ^ and to assess oligoclonal 
patterns.” At least five CNS IgG synthesis 
rate determinations were obtained prior to 
treatmen- to calculate a mean +2 SD 
range, and wer obtained at least weekly 
during pesttreatment while in the MS 
Treatmert Unit. Complete blood cell count, 
platelet counts and 12-factor automated 
chemical analysis, muscle enzymes, urinal- 
ysis, and stool suaiae tests were repeated 
& least weekly while in the unit. Patients 
were followed posttreatment for months to 
years in the MS Outpatient and Telephone 
Clinie by @ nearologist and a MS nurse 


specialist 
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RESULTS 
De Nove CNS IgG Synthesis 


The CNS IgG synthesis rate pre- 
treatment-m2an +2 SD range is 
shown in the Table for all patients. 

1,200 Rads—A time waveform rep- 
resenting smbstantial reduction in 
CNS IgG syathesis rate is shown in 
Fig 1. Withi* two to five weeks, five 
of five patients showed a decrease 
(P < .05) in CNS IgG synthesis rate as 
compared wh pretreatment values. 
Decreases fcr patients 1 to 5 were 
86%, 59%, 63%, 39%, and 60%. A tran- 
sient normalmed synthesis rate (< 3.3 
mg/day) was found in one patient 
(case 1). The duration of reduction in 
synthesis rat2 varied from three to six 
weeks. A paradoxical increase in syn- 
thesis rate (57%) was seen in patient 3. 
The effect occurred only in the first 
week of the study. De novo CNS IgG 
synthesis mamifested by intensity of 
CSF oligocbnal bands was also 
reduced. However, no change in the 
number or pattern of bands was 
observed. 

1,800 Rads—A time waveform rep- 
resenting significant enhancement in 





CNS IgG synthesis rate is shown in 
Fig 2. Although three patients (cases 
11, 12, and 13) showed reduction in 
synthesis rate (25%, 57%, and 61%) 
similar to that observed in four 
patients with 1,200 racs, four patients 
(cases 8, 10, 14, and 15) showed an 
increase (P < .05) (57%, 24%, 55%, and 
54%), one (patient 9) showed no 
change, and one (patient 6) showed a 
decrease (73%) followed by an increase 
(67%), as did another (patient 7) whose 
pretreatment mean indicated he did 
not have an abnormal synthesis rate. 
Patient 7 decreased from a pretreat- 
ment rate of 2 mg/day to —3, followed 
by an increase to 7. The first changes 
in synthesis rates (reduction or en- 
hancement) occurred within 3 weeks 
and as early as the irst week. For 
nine of ten patients, the effect per- 
sisted less than six weeks. The 
remaining patient (No. 8) had an 
enhancement that lasted six months. 
The first changes that were enhance- 
ments occurred in the four patients 
whose pretreatment CNS IgG synthe- 
sis rates were in the midrange (20 to 
60 mg/day) and the first changes that 
were reductions occurred in five 
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Fig 1.—Reduction of de novo CNS IgG synthesis rate in one 
patient with multiple sclerosis (No. 4) when administered 1,200 
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Fig 2.—Enhancement of de novo CNS IgG synthesis 
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patients whose rates were less than 20 
or more than 60 mg/day. Intensity of 
CSF IgG oligoclonal bands varied pro- 
portionately with changes in synthe- 
sis rate. No change in the number or 
pattern of bands was observed. 

1,800  Rads Concomitant With 
ACTH /Prednisone Therapy.—A time 
waveform representing reduction fol- 
lowed by modest enhancement of the 
CNS IgG synthesis rate is shown in 
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Fig 3.—Reduction followed by modest enhancement 
of de novo CNS IgG synthesis rate in one patient 
with multiple sclerosis (No. 22) wher administered 
1,800 rads of y-irradiation concomitart with adreno- 
corticotropic hormone/prednisone therapy. 
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Fig 3. All five patients (cases 16 to 20) 
showed decreases in synthesis rate 
within the first two weeks that 
reached minimums of —5, 15, 25, 23, 
and 19 mg/day on days 25 to 35, 
followed by enhancements to 14, 84, 
90, 50, and 41 mg/day, on days 70 to 
90. Three patients (No. 16, 17, and 18) 
decreased their synthesis rate to or 
near earlier minimum values between 
days 170 and 240, and the other two 


patients stayed approximately con- 
stant. Long-term data (15 to 36 
months) indicate that all patients (16 
to 20) had maintained reduced synthe- 
sis rates (4, 31, 9, 29, and 41 mg/day). 
A synthesis rate within normal limits 
occurred in one patient (case 16) but it 
was transient (one week). Although 
concentrations within CSF IgG cligo- 
clonal bands were altered in all 
patients, no change in the number or 
pattern of bands was observed. 


CSF Albumin 


Of the five patients who received 
1,200 rads, two patients (No. 1 and 4) 
had an increase in CSF albumin con- 
centration, one (patient 2) had a 
decrease, and two had a decrease fol- 
lowed by an increase and a su bsequent 
decrease. Thus, four of five patients 
showed an increase in concentration 
(range, 8% to 36%) indicating damage 
to the blood-brain-barrier (BBB). 
However, the increase did not persist 
more than two months. None of the 
ten patients who received 1,800 rads 
showed a decrease in CSF albumin 
concentration. Three patients (No. 7, 
10, and 12) showed no change and 
seven showed an increase (range, 28% 
to 77%) that persisted from one to 12 
weeks. In contrast, none of the five 
patients who received ACTH/predni- 
sone therapy concomitantly with 1,800 
rads showed an increase in CSF albu- 
min concentration. Three patients 
(No. 16, 17, and 20) showed a decrease 
that lasted two to six weeks. No corre- 
lation with CNS IgG synthesis rate 
was found. 


CSF Leukocytes 


Eight of 17 patients who received 
CNS irradiation alone and three of 
five patients who in addition received 
ACTH/prednisone therapy had pleo- 
cytosis (— 5 cells/cu mm) prior to 
treatment. In each of these 11 
patients as well as in all other 
patients, a reduction in the number of 
CSF leukocytes occurred. The de- 
crease in leukocytes began during the 
first week of treatment, reached a 
minimum (< 2 cells/cu mm) by the 
third or fourth week, and remained 
depressed for a variable time there- 
after (up to 11 weeks). In one patient 
(No. 8), the cell count rose consider- 
ably above pretreatment values in the 
fifth week, after an initial decrease, 
and then returned to tae pretreat- 
ment range. No correlation was found 
between changes in the number of 
CSF leukocytes and CNS IgG synthe- 
sis. 


CSF Small Lymphocytes 
With 1,200 rads, no patient showed 
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an increase in tke number of CSF 
small |ympheeytes: three patients (No. 
1, 3, and 5 showed a decrease (67%, 
37%, and 12%); amd two patients 
shewed mo change. With 1,800 rads, 
three patients (Ne. 6, 8, and 14) 
showed an increase (30%, 61%, and 
15%) but it was always followed by a 
decrease (^4, F, and 57%); five 
patients (Mo. 7, 9, 10, 12, and 15) 
showed a decrease (21%, 38%, 36%, 
56%, amd 85%); and two patients 
showed no changez. With 1,800 rads 
ani comcomitant ACTH/prednisone 
therapy, four of five patients (No. 16, 
17 19, and 20) showed a decrease (40%, 
53%, TZ, amd 54%); one showed no 
change: and none sbowed an increase. 
Therefame, CNS irradiation with 
ACTH»;predmisone is more effective 
in reducing smal! ymphocytes than 
CES irradsation alone. For all three 
groups, C37 small lymphocyte changes 
occurred ir the first two weeks and 
varied widely in duration, from one 
week toithree months. Of 20 patients, 15 
showed deameases. So correlation with 
CNS Ig synthesis was found. 


CSF Large Lymphocytes 


With 1.240 rads, four of five 
patients shewed an increase in CSF 
large lympnecyte, dut in one patient 
the inerezse wzs followed by a 
decrease. No other patient showed a 
decrease. One patient showed no 
change W th 1,80) rads, two patients 
showed am mcrease. three a decrease, 
and five ne change. With 1,800 rads 
and coneomitant ACTH/prednisone 
therapy, tzree patients showed an 
inerease fellowed by a decrease, one 
patient showed a decrease, and one 
showed no change. For all patients, 
the changes occurred in the first three 
weeks and lasted for variable times 
ranging fm one to 12 weeks. No 
correla-iocn with CNS IgG synthesis 
rate was feund. 


CSF Monocytes 


None œ the 15 patients who 
received CNS irradiation had a de- 
crease in CSF menocytes, but nine 
petients had comsiderable increases. 
Increases occurred during the first 
two weeks and persisted from one to 
six weeks All five patients who 
received sCTH/orednisone therapy 
also had aa initial increase; however, 
in three of these patients, the increase 
was fo lowed by = transient decrease. 
No correla:ien was found with respect 
te dose or CNS Ig€ synthesis rate. 


Clinical Evaluation 
Other leboratery tests during the 
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course of the experiment showed little 
or no change from pretreatment val- 
ues in the nine patients who received 
only CNS irradiation. In the six 
patients whe received 1,800 rads, mod- 
est leukopenia developed with mild to 
moderate thrombocytopenia and 
anemia; one patient required a trans- 
fusion for treatment of his anemia. In 
all patients receiving 1,800 rads con- 
comitantly with ACTH/prednisone 
therapy, a transient lymphocytopenia 
developed when ACTH therapy was 
received. 

All patients who received 1,800 rads 
experienced scalp depilation, but this 
reversed fully within ten months. 
These patients also experienced tran- 
sient nausea and vomiting, but symp- 
toms cleared when irradiation was 
stopped. Weight loss was observed in 
five of these patients. Two patients 
who received 1,800 rads and concomi- 
tant ACTH/prednisone therapy had 
skin pigmentation on the upper half 
of their bodies that reversed after 
four months. In one of these patients, 
pneumonia developed and the other 
had cystitis; both responded to broad 
spectrum antibiotics. Another patient 
receiving ACTH therapy had a psy- 
chosis that required treatment with 
chlorpromazine. 

For all patients, there were neither 
long-term neurological improvements 
nor increases in the progression of 
disease course, as measured by quali- 
tative and quantitative examinations 
of neurological function. 


COMMENT 


Irradiation of the CNS is a known 
lymphocytotic agent” that can be giv- 
en safely im a uniform dosage to all 
areas of the CNS.” A literature 
review showed that at least 344 
patients with MS received CNS irra- 
diation from 1903 to 1970**-*! and that 
no investigator reported a worsening 
related to treatment. However, the 
studies were not systematic or of suf- 
ficient duration to establish a treat- 
ment effect, and the investigators did 
not moniter CNS IgG synthesis or 
albumin concentration. 

From results of our study, it is clear 
that CNS irradiation substantially 
reduced the rate of de novo CNS IgG 
synthesis. However, the effect was 
transient and in only two of 20 
patients was the synthesis rate 
normalized. Further, at higher dosage, 
a paradoxical effect occurred: en- 
hancement. 

The relative resistance of various 
lymphoid cell populations to irradia- 
tion may provide a possible explana- 


tion for both reductien and enhance- 
ment of CNS IgG synthesis. Small 
lymphocytes have been shown to be 
especially sensitive to irradiation, 
whereas macrophages and plasma 
cells are resistant. Although both B 
and T cells are susceptible, B cells, 
even when activated, are more suscep- 
tible than T cells, and suppressor T 
cells are more suscep-ible than helper 
T ecells.'? In mice, 75 to 145 rads are 
sufficient to kill B ces, and 475 rads 
can destroy T cells'5 however, even 
with in vitro exposures up to 10,000 
rads, plasma cells can continue to syn- 
thesize specific antibodies.” Irradia- 
tion of the MS CNS with 1,200 or 1,800 
rads may have eradicated lympho- 
cytes but not plasmz cells or macro- 
phages. Evidence in Dart comes from 
the consistent reduct on in CSF small 
lymphocytes found in all 20 patients. 
Lymphocyte reducticn of CSF could 
then have resulted ir reduction of de 
novo CNS IgG synthesis in the follow- 
ing three ways: (1) through B-cell 
reduction per se; (2) plasma cell reduc- 
tion caused by reduction of B-cell pro- 
genitors; or (3) helper T-cell reduc- 
tion. Present knowledge does not 
make it possible to determine from 
this study which mechanism, or com- 
bination of mechanisms. prevails. 

In the present stucy, all T cells cir- 
culating in the blood were exposed to 
lymphotoxic doses of radiation. Conse- 
quently, if y-globulin production with- 
in the CNS of patients with MS is 
T-cell regulated, enFaneement of its 
production would be possible should 
radiation destroy T-sippressor cells to 
a greater extent than T-helper cells. 
Such a proposal has beer. suggested to 
explain radiation enhancement of 
mouse and rabbit zntibody produc- 
tion, 

Another explanation for enhance- 
ment of CNS IgG synthesis is possi- 
ble. Irradiation that caused CNS lym- 
phocyte reduction mzy not have eradi- 
cated the MS lesion, anc this "naked" 
lesion may have been subsequently 
repopulated. disproport onate!ly high 
by IgG-forming cels. Evidence for 
this explanation has been reported by 
Simic and Petrovic whe found first a 
depression and subsequently an en- 
hancement of circukating antibodies 
after irradiation of the rabbit spleen.** 
Histologically, it was shown that an 
overabundance of amtibody cells had 
moved quickly into the naked irra- 
diated white pulp of -he spleen during 
the enhancement phase. Accordingly, 
the concomitant repopulation of the 
CNS by regulatory T and B cells could 
also be related to enaarcement,. 

Administration o^ ACTH/predni- 
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sone therapy failed to block enhance- 
ment, indicating that recruitment of 
lymphocytes into the MS lesion is sub- 
stantial. Although the reduction in 
CNS IgG synthesis rate for the com- 
bined treatment was more pro- 
nounced than for irradiation alone, a 
transient enhancement effect was 
also evident for at least three of the 
five patients. In fact, comparison of 
1,800 rads/ACTH/prednisone treat- 
ment in this study with ACTH or 
ACTH/prednisone treatment in 
another study** indicates that the 
former is less effective in reducing 
the CNS IgG synthesis rate, presum- 
ably because of competing reduction/ 
enhancement mechanisms. The latter 
treatments reduced de novo CNS IgG 
synthesis rates to normal in eight of 
ll patients without subsequent en- 
hancement.” 


Although animal studies have 
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shown that CNS irradiation causes 
damage to the vaseular endothelium 
and tight junctions of the BBB-to- 
proteins, such as albumin ???5 it was an 
unexpected result to find that 1,200 
and 1,800 rads can raise the CSF albu- 
min concentration. The damage was 
prevented at 1,800 rads by treating 
patients with ACTH /prednisone ther- 
apy for one week prior to beginning 
irradiation. This beneficial effect may 
be due to the fact that corticosteroids 
are known to suppress vasodilation by 
maintaining vascular tone with reduc- 
tion of capillary permeability.*'** 
Radioresistant plasma cells may 
account for the residual CNS IgG syn- 
thesis rate and CSF IgG oligoclonal 
bands found when the lesion area was 
depleted of lymphocytes. Plasma cells, 
which secrete IgG and are long lived,” 
may be the key cells to eradicate in 
MS. However, in-resident plasma cells 
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gest that the BBB-to-proteins is dam- 
aged, CNS irradiation alone is not 
recommended as a treatment for MS. 
However, a combination o? irradiation 
with some other agent that would 
prevent the enhancement effect and/ 
or recruitment of cells from other 
sources could yet prove effective in 
MS. 
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Amygdaloid Changes in Aging and Dementia 


* A quantitative and clinically corre- 
lated investigatien wes carried out to 
determine ‘he divisional distribution of 
volumetric and  celi-packing density 
changes in the amyedela in patients with 
advanced acing and senile dementia. 
Normal controls show relatively little, but 
nevertheless sagnificant, age-related 
change. In contrast, the amygdala under- 
goes very marked degeneration in pa- 
tients with senilesdementia, which prefer- 
entially affects tne morphologically, de- 
velopmentaily, and cennectionally older 
medial, medial central, and cortical 
nuciei. Thesefincings strengthen the pos- 
sibility that the amycdala participates in 
the behavieral charges that occur in 
senile dementia. 

(Arch Neuro! 37:625-529, 1980) 


"phe amyedaia warrants special con- 
sideration im xr attempts to 
understand the pathophysiology of 
senile dementia, for two reasons: (1) 
the amygdala is thought to play a 
major role in behavioral functions 
that are prominently disturbed in 
senile dementia, such as emotion, 
motivation, and memory, and (2) the 
amygdala 12s been reported to under- 
go severe dereners-ive changes in 
senile dementia 
The cause of the emotional and 
motivations disturbances encoun- 
tered in patients with senile dementia 
is not eertain. These disorders closely 
resemble the so-called frontal lobe 
syndrome'- anc, therefore, are com- 
monly attributed tc frontal lobe atro- 
phy. Nevertaeless, the possibility re- 
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mains that -heir cause may reside 
elsewhere. There is considerable diffi- 
culty in the differentiation of the 
behavioral «effects attributable to 
closely linkec cortical and rhinence- 
phalie regionz.? This has already been 
demonstratec clearly in the case of 
the amygdale and the temporal lobe 
association cortex, since lesions of 
either are associated with similar 
deficits. Therefore, the amygdala, 
which has extensive, direct, and recip- 
rocal connect»ons with the frontal cor- 
tex," ® should be considered in this 
regard. There is abundant anatomical, 
physiological, and behavioral evidence 
to suggest that the amygdala, like the 
frontal cortex, is prominently in- 
volved in emetional and motivational 
behavior (cf Gloor,’ Kaada*). Bilateral 
lesions of the amygdala in animals 
have been saown to cause striking 
disturbances 5f mood and affect, such 
as the Klüve--Bucy syndrome.* Some 
of these charges, especially the emo- 
tional bluntirg® and the loss of social 
values," resemble those found in 
senile demen-ia. Therefore, some be- 
havioral defieits in senile dementia 
that are ascribed to the frontal cortex 
may be attributable to the amygdala 
or to the interaction of both regions. 

Since Scovile and Milner's descrip- 
tion of the grave memory deficits that 
can follow b3ateral resection of the 
medial tempczal lobe," there has been 
considerable nterest in the localiza- 
tion of this cisorder. Damage to the 
hippocampus and hippocampal gyrus 
has been implicated," because it 
seems to be aa essential feature of the 
syndrome in lobectomy cases. More- 
over, animal models with hippocampal 
damage have demonstrated severe 
impairment mM some spatial memory 
tests.'*'* There is, however, no conclu- 
sive evidence to show that hippocam- 
pal ablations are sufficient to produce 
profound, w despread amnesia. In 
fact, Scoville and Milner" raised the 
consideration that the amygdala may 
play a part in the memory deficit 


because it was always removed 
together with the hippocampal com- 
plex. This view is strergthened by the 
elegant work of Miskkir,^ who has 
recently shown in the rhesus monkey 
that "a striking impai-ment in visual 
memory can be produced by the com- 
bined ablation of the h:ppocampal for- 
mation and amygdaloid body, but not 
by ablation of either of these struc- 
tures alone." 

Little attention has been paid to the 
role of the amygdala in aging and in 
senile dementia. Forty years ago, 
Brockhaus’? described in detail the 
nature and distributior of amygdaloid 
degeneration in a singe case of senile 
dementia. He noted that cell loss, glio- 
sis, and senile plaques were present 
throughout the amygdala and af- 
fected primarily the cortical nucleus 
and the small-celled regions of the 
basal nucleus. Since then, a few sur- 
veys have confirmed tke participation 
of the amygdala in senile demen- 
tia.” ° In fact, in the amygdala the 
highest concentration ef neurofibrilla- 
ry tangles and senile plaques may 
develop of any structure in the brain 
in senile dementia. Eowever, to our 
knowledge there has been no con- 
trolled, quantitative, and clinically 
correlated investigation to determine 
the divisional distribution of volumet- 
ric and cell-packing density changes 
that occur in the amyzdala in aging 
and in senile dementia. 


MATERIALS AND METHODS 
Twelve clinically well-cocumented cases 


= were selected for this study. These 


included the brains of four behaviorally 
normal adult male subjec-s azed 20, 25, 44, 
and 50 years, four behaviorally normal 
aged male subjects aged 57, 73, 75, and 76 
years, and four senile, demented male sub- 
jects aged 70, 71, 75, ard 78 years. The 
cases in the behaviorally normal group 
were recorded by their attending physi- 
cians as having a norma! mental status and 
elementary neurological 2xamination. All 
senile, demented patients were evaluated 
by neurologists and found tc be alert, but 
with prominent deficits in recent memory 
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Table 1.—Clinical Characteristics of the Senile Demented Group 


Age, yr 70 71 75 78 


`% 


Dr: y a 


TRPA 7978 


** Pad ft 


"erro 3N 


Approximate duration of illness Several mo Several mo 2 yr 9 yr 
Alert Yes Yes Yes Yes 
Orientation 

Person Yes Yes Yes Yes 

Place Yes Yes Variable Yes 

Time Variable Variabie Variable No 
Recent memory impairment Marked Marked Marked Marked 
Intellectual impairment Moderate Moderate Marked Marked 
Word-finding difficulties Not mentioned Moderate Not mentioned Moderate 
Apathy Moderate Marked Marked Marked 
Inappropriate affect Moderate Moderate Marked Marked 


Associated illness 


Cause of death 


and emotional and motivational behavior 
(Table 1). Three of the brains from the 
normal adults had been previously pre- 
pared using celloidin embedding and form 
part of the Yakovlev collection of serially 
sectioned whole brains. In each of the 
remaining cases, blocks containing the left 
amygdala and immediately surrounding 
structures were fixed in 4% formaldehyde 
and immersed in a sucrose-formaldehyde 
solution until they sank. They were then 
embedded in an egg albumin-gelatin 
matrix and cut into a gapless series of 35 
u-thick coronal sections. Every 20th section 
was stained for Nissl bodies, using cresyl 
violet. The amount of shrinkage after proc- 
essing was determined for each brain or 
cell block. 

Each Nissl-stained section was projected 
onto a flat surface at a fixed 20-power 
magnifieation. The areas of each projected 
amygdala and its individual divisions (Fig 
1) were measured using a rolling disk 
planimeter. From a knowledge of the pro- 
jected area, magnification, section thick- 
ness, section interval, and tissue shrinkage, 
the volumes of the entire amygdala and its 
individual divisions were calculated. The 
cell-packing density in each division was 
determined directly using the ocular 
micrometrie method described by Konigs- 
mark* and the results were adjusted for 
tissue shrinkage. Statistical comparisons 
of the data among normal young, normal 
aged, and senile demented groups were 
carried out using the nonparametric Mann- 
Whitney U rank-order test. 

The brain weights of the three groups 
under consideration are given in Table 2. 
In comparison with the normal adult group 
(1,342 g), the brains of the aged group 
(1,310 g) showed only a 2.4% decrease in 
average weight. In contrast, the clinically 
demented group (1,108 g) was 16.7% lower. 
There were no neuropathological findings 
in the normal groups. All clinically 
demented cases, in contrast, showed mod- 
erately advanced classic features of Alz- 
heimer's disease. Grossly, these included 
the presence of widened cerebral sulci and 
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Arteriosclerotic cardio- 
vascular disease 


Myocardial infarct 


Metastatic prostatic 
carcinoma, sepsis 


Septic shock 


gyral atrophy predominently in the frontal 
and temporal lobes, hippocampal atrophy, 
and dilated lateral ventricles. Microscopi- 
cally, cell loss, gliosis, neurofibrillary tan- 
gles, and senile plaques appeared promi- 
nently in the amygdala, hippocampus, and 
other basal forebrain regions. Tangles and 
plaques were sparse in the amygdalas of 
normal aged subjects. 


RESULTS 


The average volume of the amyg- 
dala decreased only 2.0% in the normal 
aged group (1,530 cu mm) as compared 
with those from younger controls 
(1,561 cu mm), and the individual divi- 
sions showed no significant differ- 
ences (P< .05) between the two 
groups (Table 3). In contrast, the aver- 
age volume of the amygdala in the 
senile demented group (1,159 cu mm) 
underwent a statistically signifieant 
decrease (P < .05) of 25.8% (Table 2). 
All divisions of the amygdala in the 
demented cases showed a signifieant 
decrease (P — .05) in volume in com- 
parison with either the young or aged 
normal group. Their degree of in- 
volvement, moreover, was relatively 
selective, with the developmentally 
older medial, cortical, anterior, cen- 
tral, and transitional divisions show- 
ing the greatest decrease in volume in 
all four demented cases. 

The cell-packing density decreased 
significantly (P < .05), with normal 
aging in the medial nucleus, the 
medial portion of the central nucleus, 
and the medial and lateral superficial 
portions of the cortical nucleus (Table 
4). Their average values were 19.2%, 
12.8%, 7.7%, and 7.2%, respectively. All 
other changes were in the order of 4% 
or less, and not statistically signifi- 
cant. 


Alcoholism 


Cardiorespiratory arrest 


Gastric ulcer, diabetes 
mellitus, anemia, 
sepsis 

Gastrointestinal hemor- 
rhage 





All divisions of the amygdala in the 
demented group underwent a statisti- 
cally significant decrease (P < .05) in 
cell-packing density in comparison 
with either the young or aged normal 
group. In all four demented cases, the 
medial, medial central, and cortieal 
nuclei were most affected, anc the 
superficial medial basal nucleus and 
lateral nucleus were least affected. In 
comparison with the normal young 
controls, the medial nucleus under- 
went the most striking change, with a 
51.9% decrease in cell concentration 
(Fig 2). The medial central and anteri- 
or amygdaloid nuclei were also promi- 
nently affected, but reliable estimates 
of their cell-packing density could not 
readily be determined. They are both 
composed predominently of small fu- 
siform cells that have very variable 
cell.packing densities because of 
the many fiber bundles that traverse 
their territories. The medial central 
nucleus, however, also consists of 
large fusiform cells that are spzrser, 
but more evenly distributed. These 
cells decreased in packing density by 
49.4%, The cortical nucleus showed the 
next largest decrease, with both its 
superficial and deep portions being 
prominently affected. The least 
change occurred in the superficial 
portion of the medial basal nueleus, 
which decreased by only 15.4%. This 
was followed by the lateral nuclear 
complex, with its dorsolateral and 
ventromedial divisions being almost 
identically involved, 23.7% and 22.4%, 
respectively. The basal complex was 
intermediate in its involvement, rang- 
ing from 26.1% and 28.6% cell-paeking 
density losses in the small- and large- 
celled portions, respectively, of the 
accessory basal nucleus, to the 32.19 
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Fe 1.—Ceronal section through human amygdala showing topography of divisions considered in this investigation. 
Arterior nucleus not illustrated, is located in another plane of section rostral to medial portion of central nuc eus 
(Wiss! stain, x 10). Ldl indicates lateral nucleus, dersolateral portion; LB, lateral basal nucleus; Cl, central ruclaus, 
igteral portion; ABmc, accessory basal nucleus, magnocellular portion; Cm, central nucleus, medial porion, M, 
mecial nucleus; COd, cortical nucleus, deep porton; m, medial portion; |, lateral portion; CTA, cortical transition 
area; ABpv, accessory basal nucleus, parvocellular portion; MBd, medial basal nucleus, deep portion; MBs medial 
bal nucleus, superficial portion; and Lym, lateral nucleus, ventromedial portion. 


Table 2.—Brain Weight 


Normal Young 


1,284 


1,386 
1,362 
1,336 


Average. 3 1,342 1,310 1,108 


Difference from normal 
young subject, % 


anc 30.2% losses im the large and deep 
small-cellec portions, respectively, of 
the basal nucleus. 


COMMENT 


These quantitative data show that 
the amygcala undergoes severe de- 
generation in senile dementia, where- 
as normal eontrois show comparative- 
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Group 


Norma! Aged Senile Demented 
1,343, 1,138 
1,301 980 
1,284 1,161 
1,312 1,153 


—2.4 —16.7 





ly little but. nevertheless, significant 
age-related change. This finding of- 
fers quantitative rather than qualita- 
tive differestiation between physio- 
logical aging and senile dementia, and 
thereby resembles other characteristic 
degenerative features of senile de- 
mentia, suck as cell loss in the cerebral 
cortex anc the formation of senile 


plaques and neurofibrillary tangles.” 

The data are particularly remark- 
able because they sugzest that the cell 
loss that occurs in tae amygdala in 
senile dementia may be greater than 
in any other region cf tne brain. For 
example, in comparison with samples 
from younger cortrols, Sheffer” 
found a 20% to 42% deerease in the 
absolute number of n2urons in the six 
neocortical regions tnat he sampled. 
He described the most severe cell loss, 
48%, in the hippocampal formation. In 
this same region, Ball’ found a 56.8% 
decrease. A ecombinazion of the volu- 
metric and cell-packimg density data 
in our material, however, shows that 
the medial nucleus ef the amygdala 
surpasses these values, with a 70% 
decrease in its abselute number of 
neurons, and the medial portion of the 
central nucleus and the cortical nu- 
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Table 3.—Volume of Amygdala and Its Divisions 


Group 


a + - Sh “$0 0 Dox —— ———— ————————— 


Normal Young, 
Volume, cu mm 


Senile Demented, 
Volume, cu mm/à 


Normal Aged, 
Volume, cu mm/.A* 


Amygdala 1,561 1,530/—2.0 1,159/—25.7 


Lateral 587 


578/—1.5 431/—26.6 


Lateral basal 218 211/—3.2 157/—27.9 


Accessory basalt 138 


133/—3.6 109/—21.0 


Accessory basalt 102 104/ + 2.0 78/—22.0 


Medial basal 240 
Cortical 81 


242/ + 0.8 207/—13.8 
76/—6.1 50/—38.3 


Cortical transition area 46/ —4.1 32/—33.3 


48 
Medial 32 


31/—3.1 20/—37.5 


Central 50 48/—4.0 33/—34.0 


Anterior 64 





62/—3.1 42/—34.4 


*Percent of change in comparison with normal young group of subjects. 


TMagnocellular portion. 
iParvocellular portion. 


Table 4.—Cell-Packing Densities of Amygdaloid Divisions 


Group 


o N 


Young Normal, 


Density* 


Senile Demented, 
Density/A 


Normal Aged, 
Density/A7j 


Lateral, D 111/—3.5 88/—23.5 


5 
Lateral, vm 97 
Lateral basal 80 
Accessory basal, mc 
Accessory basal, pv 
Medial basal, d 
Medial basal, s 
Cortical, m 
Cortical, | 
Cortical, d 
Cortical transition area 
Medial 
Central, mf 
Central, | 





“Measured in number per cubic millimeter. 


95/—2.0 
81/ *- 1.3 
72/—2.7 
95/ * 2.2 
150/ + 2.1 
300/—3.2 
168/—7.7 
248/—7.2 
134/—4.3 
214/ —- 1.9 
316/—19.2 
34/—12.8 
206/0.0 


75/—22.7 
55/—31.3 
53/—28.4 
69/—25.8 
99/—32.2 
262/—15.5 
119/—34.6 
161/—39.7 
91/—35.0 
149/—29.0 
188/—51.9 
20/—48.7 
146/—29.1 


TPercentage of change in comparison with normal young group of subjects. 
{DI indicates dorsolateral portion; vm, ventromedial portion; mc, magnocellular portion; pv, 
parvocellular portion; d, deep portion; s, superficial portion; m, medial portion; I, lateral portion; and 


mf, large-celled fusiform portion. 


cleus follow closely behind with values 
of approximately 66% and 61%, respec- 
tively. 

The amygdaloid degeneration in 
both aging and senile dementia is 
relatively selective, with preferential 
involvement of the structurally, devel- 
opmentally, and connectionally older 
medial, medial central, and cortical 
nuclei. Of these, the two regions of the 
amygdala that undergo the greatest 
loss of cell-packing density, the medial 
nucleus and the medial portion of the 
central nucleus, are composed predom- 
inantly of fusiform, isodendritic cells? 
rather than the pryamidal cells that 
form the bulk of the remaining amyg- 
dala.** These cells resemble the cells of 
the reticular formation’ that ex- 
tends rostrally as a continuous cell 
group from the lower brainstem 
through the diencephalon and then 
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laterally, through the substantia in- 
nominata, to the medial, central, and 
anterior nuclei of the amygdala. All of 
these subcortical regions have now 
been shown to be prominently and 
somewhat selectively involved in ag- 
ing and dementia." * 
Developmentally, the severely af- 
feeted medial and cortical nuclei are 
the earliest to form in the amygdala 
of the human embryo.” The ontogeny 
of the medial portion of the central 
nucleus is not known. It seems para- 
doxical that the ontogenetically latest 
developing cerebral cortical associa- 
tion areas, yet the oldest established 
subcortical and brainstem regions, are 
most affected by the degenerative 
process of senile dementia. These 
findings raise the question of whether 
the widespread behavioral deficits of 
senile dementia are more attributable 





Fig 2.—Medial nucleus from 75-year-old 


normal subject (top) and 75-year-old 
senile dementia subject (bottom). There is 
severe loss of neurons and prominent 
increase in glial cells in latter case (Nissl 
stain, x 400). 


to the primary loss of specific cerebral 
cortical association areas or to the 
primary loss of a less specific, more 
diffusely connected brainstem and 
basal forebrain "alerting" system, of 
which the corticomedial complex of 
the amygdala forms the rostral end. 
With regard to connectivity, the 
medial portion of the central nucleus 
remains as the only region of the 
amygdala with no demonstrated cere- 
bral cortical connections. It is related, 
instead, predominantly to several re- 
gions of the brainstem tegmentum,” 
including the locus coeruleus,? which 
also atrophies with aze.* The direct 
cortical connections of the medial and 
cortical nuclei are limited to archicor- 
tical input.” In contrast, the relatively 
less involved basolateral complex was 
extensive, reciprocal, diseretely or- 
ganized proisocortical and isocortical 
connections. Although the older re- 
gions of the amygdala are predomi- 
nantly linked to the brainstem and 
older cortical regions, they are strong- 
ly linked as well with the basolateral 
complex,?'?* which has massive direct 
and reciprocal connections, with fron- 
tal and temporal lcbe association 
areas. Therefore, degeneration of 
these older amygdaloid regions in 
senile dementia can potentially have a 
wide field of influence and may con- 
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tribute tə the widesoread behavioral 
features characteristic of senile de- 
mentia. 

Chemiezll-, the presence of a high 
level of memoamines has been sug- 
gested te be a common feature that 
relates the earliest and most involved 
struetures af the brain in senile 
dementis." Some of the most involved 
regions ef “he amygdala have been 
reported to have a large monoamine 
centent and are, therefore, consistent 
with this motion. For instance, the 
central nud&us, wnich receives a 
direet prejeetion from the locus coeru- 
leus, comcemtrates norepinephrine," 
and may heve a larze dopaminergic 
centent as well.’ The cortical nucleus 
has a high concentration of seroto- 
nim Tais is particularly notable 
because the amygdala is very sensi- 
tive to the effects af LSD, a potent 
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serotonin anfagonist with prominent 
behavioral efects.^ The medial nu- 
cleus that is perhaps the most affected 
amygdaloid nucleus, however, re- 
mains controversial. Although it 
stains intensely for monoamine oxi- 
dase,“ it has been demonstrated in the 
rat that this finding may predomi- 
nantly represent fibers of passage 
rather than axonal terminations.” 
Moreover, other regions with high 
monoamine content, such as the later- 
al basal nucleus and the ventromedial 
portion of the lateral nucleus," seem 
to be relatively spared. A simple, 
chemically wnifying hypothesis to 
account for emygdaloid degeneration 
in senile dementia, therefore, is not 
readily derived from the associated 
distribution əf maximum volume and 
cell-packing density loss in the amyg- 
dala. 
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The results of the present investiga- 
tion show that in senile dementia, the 
amygdala undergoes marked and rela- 
tively selective degeneration, com- 
pared with those of narmal aged con- 
trols and of other previously investi- 
gated brain regions. This finding 
strengthens the notion that the amyg- 
dala, which is considered to play a 
major role in emotion, motivation, and 
memory, may be involved in the 
pathogenesis of deficits in these func- 
tions in senile dementia. 
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Short-Latency Somatosensory 
Evoked Potentials in Multiple Sclerosis 


Comparison With Auditory and Visual Evoked Potentials 


Joseph B. Green, MD; Ronald Price; Suzanne G. Woodbury 


€ Short-latency somatosensory poten- 
tials after median nerve stimulation were 
recorded in 17 patients with clinically 
definite cases of multiple sclerosis and in 
15 patients with probable, possible, or 
suspected cases. Abnormalities, usually 
prolongation of component wave laten- 
cies, were found in 20 patients, often with 
normal clinical sensory testing. Abnor- 
malities in brief auditory evoked poten- 
tials were found less often but were signif- 
icantly more frequent in the group with 
clinically definite cases. Pattern evoked 
visual potentials may have been more 
useful in identifying early cases. The 
recording of all three evoked potentials 
showed an abnormality of at least one in 
most patients. 

(Arch Neurol 37:630-633, 1980) 


We have previously described short- 
lateney somatosensory potentials 
evoked by median nerve stimulation 
in normal subjects! and in patients 
with neurological lesions." Recording 
high-frequency potentials during the 
first 25 ms of stimulation provides a 
tool for studying neural conduction 
along the entire somatosensory path- 
way. 
The diagnosis of multiple sclerosis 
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depends on the demonstration of two 
or more lesions disseminated within 
the CNS. Unsuspected, clinieally silent 
lesions can be demonstrated in pa- 
tients with multiple sclerosis by 
recording abnormalities in pattern 
evoked visual potentials? and "far 
field” auditory evoked potentials. 
Namerow?* reported that cortical so- 
matosensory potentials were abnor- 
mal in some patients with multiple 
sclerosis, despite normal clinical sen- 
sory testing. Anziska et al* reported 
that far field somatosensory evoked 
potentials were often abnormal in the 
absence of either brainstem signs or 
clinieally evident disturbances of spe- 
cific sensory systems. Small et al 
described abnormalities of the cervi- 
cal somatosensory evoked potentials 
in multiple sclerosis patients with 
clinically silent plaques, and Eisen and 
Nudleman* and Eisen et al* recorded 
abnormal cervical and cortical re- 
sponses from clinieally normal limbs. 

We report the results of recording 
short-latency somatosensory evoked 
potentials and compare these with 
auditory evoked potentials and pat- 
tern evoked visual potentials in a ser- 
ies of 32 patients with clinically defi- 
nite, probable, or possible multiple 
sclerosis. 


SUBJECTS AND METHODS 


Details of the method of recording short- 
latency somatosensory evoked potentials 
have been reported elsewhere.’ 

Normal subjects included student volun- 


teers and members of the laboratory and 
secretarial staffs. Patients were selected 
from the neurological and neurosurgical 
units of the Eugene Talmadge Memorial 
and Augusta Veterans hospitals, Augusta, 
Ga. Informed consent was cbtained after 
the nature of the procedure had been fully 
explained. Subjects were in a supine posi- 
tion and made comfortable. Muscle activity 
and movement were monitored by oscillo- 
scope and were kept to a minimum during 
recording sessions. Square-wave pulses 
were generated by a somatosensory mod- 
ule used with an isolator. Somatosensory 
stimuli were delivered via disc electrodes 
filled with gel placed over the median 
nerve, with the anode 3 cm distal to the 
cathode. Current and pulse duration were 
adjusted to produce a nonpa:nful vigorous 
twiteh of the thumb. A series of 2,000 
stimuli were presented at a repetition rate 
of 4.2/s. 

Recording electrodes were tin cups filled 
with conductive gel and attached with col- 
lodion. Uniform recording sites were C, 
and C, on the scalp, immedia-ely below the 
inion, and at the seventh cervical spine. 
Reference electrodes were placed on the 
back of the hand or on the arm contra ater- 
al to the median nerve stimulated. The 
vertex C, was also used as a reference. The 
scalp or skin at the electrode sites was 
lightly abraded to attain electrode 
resistances of less than 3,000 Q. 

Four channels were amplified 100,000 
times by two physiological amplifiers in 
series with an amplifier-filter with a band 
pass of 100 to 3,000 Hz. The signals were 
then passed through four differential 
amplifiers prior to averaging and were 
amplified five times to achieve overall 
amplification of 500,000. The signal aver- 
aging was performed by a data processor. 
Each channel was sampled every 25 to 100 
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ms. Jata was stoned en diskettes and per- 
manently recorded with an X-Y plotter; the 
curser of the data processor was used to 
obtam latency wa ues. Short-latency soma- 
tosemsory potentials were plotted with pos- 
itive poiarty wp, as s customary in dis- 
playmg bref auditory evoked potentials. 

Feur channels (inputs) were routinely 
used to amplify, filter and average differ- 
ential signals from the following electrode 
pairs: (1) C, or C, referred to hand or arm 
contralateral te medien nerve stimulated; 
(2) C or C, referred te vertex (C,); (3) inion 
to hand or arm; '4)seventh cervical spine to 
hand or arm. 

Eæh somstesensor; evoked potential 
measurement (our channels each) was 
repeated at least onze. Latencies were 
detemmined from stimalus to peak of each 
wave (identified im one or more channels) 
and setween peaks of waves (interpeak 
latenry). 

The norma! sequence of major positive 
(Pn) and negative (N,,) waves, preceded by 
an initial pesitive potential (P,) and three 
brief negative-e-positive deflections (P,, 
P, E), has been described previously.’ 
Mear absolute and interpeak latency val- 
ues ave summanized elsewhere. Criteria 
for asnormality ir somatosensory evoked 
potertial resuit- conststed of asymmetric 
absemee of a component or a prolonged 
interpeak latency between two or more 
reproducible components (delay > 2 SD 
from mean interpeak latencies). 

For auditory evoked potentials, a click 
stimu-us generator-and shielded earphones 
were used to present monaural stimuli at 
60 dB. with a 200-ms duration, at a rate of 
11.2/s (total cf 2000 clicks). Potentials 
were averaged at the vertex (C,) referred 
to an eleetrode placed over the ipsilateral 
mastaid. Twe trials were done for each 
ear. 

For visua. evoked petentials a commer- 
cially available stimulator was placed 100 
em before the semirecambent patient in a 
darkened room. å ¢heckerboard matrix of 
32 x 22, with a check =ize of 0.8 cm, sub- 
tended a visual angie of 27.6 minutes of arc 
at the retina. Reversal was at 4.1/s, and 
duplicate averages of 200 stimulations 
were potted. 

Normal values for auditory evoked 
ootenfials anc «isual evoked potentials 
nave been established ^or this laboratory 
and ar= compara bie to those reported in the 
literature for these methods.'^"! 

Thirty-twe patients who fit the diagnos- 
tic classification of muliple sclerosis pro- 
posed by McDonald amd Halliday’? were 
included im the study. On the basis of 
historical review amd neurological exami- 
mation by one o! us (J B.G.), 17 patients 
were cassified as having clinically definite 
cases ef multiplessclerosis, and 15 patients 
were spread among the categories of early 
probable, progressive probable, progres- 
sive pæsible, and suspected. 

The neurological disability of each 
patien was rated on the Disability Status 
Seale Gevised by Kurtzke.'? Activity of the 
disease was estimated an clinical grounds 
and rouzhiy scored en a scale of 1 through 
4, with 4 being most active. 
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Table 1.—Clinically Definite Cases of Multiple Sclerosis* 
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*MS indicates multiple sclerosis; SEP, somatosensory evoked potentials; AEF, auditory evoked 
potentials; VEP, ~isual evoked potentials. 

TDisability Status Scale (Kurtzke). 

tEstimated clir cally on a scale of 1 to 4, with 4 most active. 

§Anatomic loc most involved in order of severity: SC, spinal cord; Bs & 7, brainstem and 
cerebellum; V, visual; Cb, cerebral. 


Fig 1.—Short-latency somato- 
sensory evoked potentials (pa- 
tient 10, Table 1) showing unilat- 
eral delay of eary brainstem 
potentials. Upper trace, left me- 
dian nerve stimubtion; lower 
trace, right median nerve stimu- 
lation. Note normal secuence of 
waves averaged ater left me- 
dian nerve stimulation. After 
right median nerve stmulation 
waves Pm, Nm, and probably P, 
are markedly delayed. Latency 
values in millisecomds; calibra- 
tion, 1 „V at band pass of 100 to 
3,000 Hz; positive at recording 
electrode up. Central recording 
electrodes C,, C,, referred to arm 
contralateral to median nerve 
stimulated; 2,000 stimuli at 
4.2/s. 
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*MS, multiple sclerosis; SEP, somatosensory evoked potentials; AEP, auditory evoked potentials; 
VEP, visual evoked »otentials. 

TDisability Status Scale (Kurtzke). 

iEstimated clinically. 

§Anatomic loci ost involved in order of severity: SC, spinal cord, Bs & C, brainstem and 
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Fig 2.—Short-latency somatosensory 
evoked potentials (patient 3, Table 2) 
showing unilateral absence of cortical 
potential. Upper two traces, right me- 
dian nerve stimulation; all components 
present at normal latencies, including 
P... Lower two traces, left median nerve 
stimulation; early components present 
at normal latencies (P,, P,, P., P., N,,). 
P,, is absent over right central region 
(C,), which is well shown on vertex (C.) 
reference. Patient had left hemiparesis. 
Latency values in milliseconds: calibra- 
tion 1 „V at band pass of 100 to 3,000 
Hz; positive at recording electrode up. 
Central recording electrodes C., C, 
referred to arm contralateral to median 
nerve stimulated and vertex (C,); 2,000 
stimuli at 4.2/s. 


Fig 3.—Short-latency somato- 
sensory evoked potentials (pa- 
tient 5, Table 2) showing unilat- 
eral absence of later potentials. C3-Left Arm 
Upper two traces, right median 
nerve stimulation; components 


present at normal latencies 
(dwell time, 25 ms). Lower two 
traces, left median nerve stimu- 
lation; absence of components 
N,, and P,, (dwell time, 30 ms). 
Latency values in milliseconds; 
calibration, 1 „V at band pass of 
100 to 3,000 Hz; positive at 
recording electrode up. Central 
recording electrodes C., C, re- 
ferred to arm contralateral to 
median nerve stimulated and 
vertex (C,); 2,000 stim- 
uli at 4.2/s. 


Ca-C; 


RESULTS 


Tables 1 and 2 list the 32 patients 
according to diagnostic classification. 
Abnormalities of somatosensory 
evoked potentials were found in 20 
patients (62%). There was an absence 
of one or more components in 12 
patients, prolongation of interpeak 
latencies in four, and a combination of 
absent components and prolonged 
latencies in four. Abnormalities were 
bilateral in 12 patients. 

Figure 1 is an example of unilateral 
prolongation of peak latencies. These 
potentials were recorded in a 29-year- 
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old man with a seven-year history of 
disease (patient 10, Table 1). For two 
weeks he had experienced numbness 
of the right side of the face, right arm, 
and right side of the trunk. The right 
hand and fingers were spared. 

Left median nerve stimulation re- 
vealed all components present with 
normal latencies. Right median nerve 
stimulation revealed normal P, and P, 
components; P, was not easily demon- 
strated but was probably delayed, and 
N, and P, were markedly delayed 
compared to the normal side (Fig 1). 

Figure 2 represents potentials re- 


“N 
M 
od 
P 
A 
ted 


corded in a 25-year-old man with a 
two-year history of mild disease (pa- 
tient 3, Table 2). Hə had a mild left 
hemiparesis and hemianalgesia, atax- 
ia, and a right peripheral seventh: 
nerve palsy. Right median nerve stim- 
ulation evoked a normal response with 
a normal sequence ef components and 
latencies. Left median nerve stimula- 
tion resulted in normal early re- 
sponses, comparable to the other side 
but with an absence of the P, or 
cortical response (F g 2). 

Figure 3 shows the results in a 
35-year-old woman with acute and 
recent disease (two months), (patient 
5, Table 2). She had weakness and 
tremor of the right hand, ocular flut- 
ter, and a pale left optie nerve head. 
Stimulation of the eft median nerve 
evoked only the firs: two components, 
eg, the P, peripheral peak and the 
subsequent P, or P.. There were no N,, 
or P,, peaks. 

Figure 4 is from a 45-year-old 
woman with an ll-year history of 
clinieally definite multiple sclerosis 
(patient 13, Table 1) characterized by 
paraparesis and posterior column 
signs. No cortical component was 
recorded; only an initial P, and early 
component were noted. 

Abnormal somatosensory evoked 
potentials were significantly corre- 
lated with duration and severity of 
illness (r = .42, P< .02, and r = 51, 
P < .002) but not with activity. There 
was no correlation with the anatomi- 
cal distribution of the plaques deduced 
clinically. 

Auditory evoked potential results 
were abnormal less often than soma- 
tosensory studies «15 of 32 cases, or 
47%). Abnormal auditory evoked po- 
tentials were significantly more fre- 
quent in the clinieally definite group 
and, like somatosersory evoked poten- 
tials, were significantly correlated 
with severity of disease (r = .63, 
P< .001). 

Pattern evoked visual potentials 
were abnormally delayed, diminished, 
or absent in 14 of 25 cases, or 5€%. The 
abnormal visual evoked potentials 
were not correlated with severity, 
duration, or activity of disease. 


COMMENT 


Our results are in essential agree- 
ment with other studies of somatosen- 
sory evoked potentials in multiple 
sclerosis, which report abnormalities 
in 59% to 9075.*** Also in agreement 
with the findings cf several auzhors,*^ 
abnormalities oeeurred despite ab- 
sence of sensory deficit on clinical 
testing. Delayed conduction, indicated 
by prolonged interpeak latencies, was 
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more commen thar absence of compo- 
nents, perhaps refeeting demyelina- 
tion of central tracts. Severe disease 
localized elinieally -» the cervical spi- 
nal cord elimmav‘ed all potentials 
except the earliest positive compo- 
nents of peripheral origin (P,). Le- 
sions of the brainstem prolonged the 
latencies of the earlier components, 
while lesiens ef a cerebral hemisphere 
delayed or elimma*ed P,, the cortical 
potential. These results are not specif- 
ic for multiple sclerosis, as they have 
been observed also n eases of vascular 
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Fig 4.—Short-latency somato- 
sensorv evoked potentials (pa- 
tient —3, Table 1) showing 


absence of all but peripheral 
potentials. All four traces right 
mediar nerve stimulation; only 
P, and Dossibly another compo- 
nent c^ peripheral origin are 
presen* Note that recordings at 


C., inicn, and seventh cervical 
spine sre essentially identical 
(referemce—left arm). There is 
no P,, ən central (C.) to vertex 
(C, recording (lowest trace). 
Latency values in milliseconds; 
calibrafon, 1 uV at band pass 
100 tœ 3,000 Hz; positive at 
recordiag electrode up; 2,000 
stimuli at 4.2/s. 





or neoplastic etiology. Not unex- 
pectedly, the “requency of abnormali- 
ties increased with duration of illness 
and accumula ed damage as measured 
by the disabifty scale. 

The brief auditory evoked poten- 
tials were abnormal less often than 
the somatoseasory evoked potentials 
and, as foumd by Robinson and 
Rudge,’ were abnormal in patients 
with no clinics! evidence of brainstem 
lesions. Becaase abnormal auditory 
evoked potentials were significantly 
more frequert in the clinically defi- 
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CORRECTION 


nite cases, this measurement may be a 
more reliable indicator of the dis- 
ease. 

The frequency of abnormalities in 
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Error in Celsius Temperature.—In the f«urth panel discussion titled "Common Demyeli- 
neting and Degenerative Diseases ard Extrapyramidal Disorders,” published in the 
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Celsius temperature citation, page 764 right-hand column, line 2 of the "The Hot Bath" 
paragraph. It should have read 40 °C nstead of 400 °C. 





Arch Neurol—Vol 37, Ort 1980 


Short-Latency Somatosensory Evoked Potentials—Green et al 633 


Use of Adrenal Biopsy 
in Diagnosing Adrenoleukomyeloneuropathy 


Gary M. Weiss, MD: Roger L. Nelson, MD; Brian P. O’Neill, MD; J. Aiden Carney, MD; Anthony J. Edis, MD 


€ A 22-year-old man was seen with 
Addison’s disease, psychosis, and neuro- 
logic abnormalities. A tentative diagnosis 
of adrenoleukomyeloneuropathy was 
made. Because of his age, negative family 
history, and the potentially serious prog- 
nosis of this disorder, the diagnosis was 
verified with an adrenal biopsy. We 
believe this procedure is the method of 
choice in confirming the sporadic, atypi- 
cal case of adrenoleukomyeloneuropa- 
thy. 

(Arch Neurol 37:634-636, 1980) 


Aftenoleukodystrophy l^ an. X. 

linked recessive disease generally 
seen in young boys 3 to 12 years of 
age. Clinically, varying degrees of 
adrenal insufficieney are associated 
with a rapidly progressive neurologic 
disease of the white matter, resulting 
in blindness, quadriparesis, dementia, 
and death. Adrenomyeloneuropathy, 
which is seen in older persons, is char- 
acterized by adrenal insufficiency, 
variable hypogonadism, spastie para- 
paresis, and distal polyneuropathy, 
and it probably represents a different 
expression of the same disease com- 
plex."* Because individual cases may 
represent an overlap of these clinical 
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features, adreneleukomyeloneuropa- 
thy has been suggested as a more 
inclusive term. We describe here a 
22-year-old man with documented Ad- 
dison's disease, psychosis, seizures, 
spastie paraparesis, distal neuropathy, 
and a negative family history for ei- 
ther adrenal or neurologic disease in 
whom an adrenal biopsy confirmed 
the diagnosis of adrenoleukomyelo- 
neuropathy. 


REPORT OF A CASE 


A 22-year-old right-handed man was 
seen at the Mayo Clinic in February 1979 
with the referral diagnosis of Addison’s 
disease, seizures, and psychosis. He had 
been in excellent health until May 1978, 
when he noted the enset of easy fatigabili- 
ty, a 9-kg (20-lb) weight loss, increased 
pigmentation, and symptoms of orthostat- 
ism. 





Fig 1.—Computerized tomographic scan 
(without contrast) demonstrates mild gen- 
eralized cerebral atrophy and dilation of 
ventricular system. 


He was hospitalized elsewhere in Sep- 
tember 1978. Baseline values included cor- 
ticosteroid levels of 4.1 (mcrning) and 4.1 
(afternoon) ug/dL, along with 24-hour uri- 
nary l7-ketosteroid amd 17-hydroxysteroid 
values of 5.8 and 2.8 mg/24 hr and serum 
levels of sodium and potassium of 126 and 
5.1 mEq/L, respectively. Plasma corticoste- 
roid levels were 3.3 ug/dL one hour after 
adrenocorticotropic harmone (ACTH) stim- 
ulation. After two days of ACTH stimula- 
tion, corticosteroid levels were 2.8 ug/dL 
and 24-hour urinary 17-hydroxystercid val- 
ues were 3.6 mg/24 hr. Skull roentgeno- 
grams and a skin test for tuberculosis were 
negative. Treatment was begun with corti- 
sone acetate, 25 mg each morning and 12.5 
mg each evening, and the patient showed 
clinieal improvement. Fludrocortisone ace- 
tate (Florinef), 0.1 mg/day, was added to 
the regimen in November 1978. 

In early January 1979, hallucirations 
occurred and were fol owed by two grand 
mal seizures. An EEG showed diffuse, 
moderately severe, bilateral slowing. A 
computerized tomographic (CT) sean re- 
vealed mild ventricu ar dilation. Spinal 
fluid examination showed no cells, a pro- 
tein level of 23 mg/dL, a glucose value of 67 
mg/dL, and normal y-globulin levels. 
Serum levels of sodium and potassium 
were normal. Phenytoin (Dilantin) and 
haloperidol (Haldol) were added st this 
time but the dosages were slowly reduced 
as the patient showed improvement as an 
outpatient over the next few weeks. 

He was readmitted in Februarv 1979 
because of the gradual onset of confusion 
and hallucinations over a ten-day period. 
Serum sodium levels ranged from 115 to 
119 mEq/L and the potassium leval was 
more than 5.0 mEq/L. His psychosis was 
treated with chlorpromazine (Thorazine), 
400 mg/day, and the fludrocortisore ace- 
tate was increased to 0.2 mg/day. Because 
of persistent psychosis, he was transferred 
to the Mayo Clinic. 
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Fig 2.—Adrena! cortex reduced to linear row of abnormal 
enlarged coriica cells between thickened capsule (above and 
below) (hematoxylin-ensin, original magnification x 160). 


A detailed family history was negative 
for adrenal and neuroiegic disease. Physi- 
cal examinstion demonstrated normal vital 
signs and cull orientatien. He was some- 
what lethargic and cave inappropriate 
respanses, and he had an unusual affect. 
He admitted to hallucinations, both audi- 
tory and vswal. His general examination 
was unremarkable, apart from minimal 
generalizec pigmentation and a grade 1/6 
systolic ejeetion murmurat the left sternal 
border. 

Nenrelogic examination revealed bilat- 
erally nyperactive knee and ankle reflexes. 
Babinski's and Chaddock’s signs were pres- 
ent Bilaterally. Pin sensation was slightly 
decreased below the ankies. Pos:tion sense 
was moderately deereased at the toes. Mild 
ataxia of beth gait and finger-to-nose test- 
ing wes demonstrated bilaterally. The 
remainder of the neurologic examination 
was norma. 

Nerma! laboratory studies included com- 
plete bloed eoun: and differential, determi- 
nations of glucese, vota! thyroxine, testo- 
sterone. fclate, pyridexine, and calcium 
levels, serelegy for syphilis, urinalysis, 
roenigenography of the chest, flat plate 
study ef the z5domen, fungal serologic 
studies. and skin tests ^ar tuberculosis and 
histep.asmesis. Serum sodium and potas- 
sium values on admission were 120 and 5.1 
mEo"L, respectively. Gastric, adrenal, and 
thyroid artibodies were negative (per- 
formed by R. M. Blizzard, MD, University 
of Virginia. 

A CT sean demonstrated mild general- 
ized cerebral atrophy with ventricular dila- 
tion (Fig I. Anawake EEG was normal; a 
sleep recording was similarly normal, with 
the exception of the-activation of 14 and 6 
positive spikes. An electromyogram dem- 
onstrated slowing o merve conduction ve- 
locities in the lower extremities, sugges- 
tive of a peripheral neuropathy primarily 
affeeting motor fibers. 

Fladrocertisome acetate was continued 
at 02 mg/day, and water restriction was 
instituted; this subsequently resulted in 
normalization of the serum sodium concen- 
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tration. Despite normal electrolyte levels, 
parenteral administration of glucocorti- 
coids, and the use of major tranquilizers, 
the patient became more confused and 
disoriented. His neurologic abnormalities 
persisted. On the 14th hospital day, a left 
adrenal biopsy was performed to confirm 
the provisional diagnosis of adrenoleuko- 
myeloneuropathy. 

The adrenal grand weighed 1.1 g. Gross- 
ly, it was markedly abnormal, presenting a 
grayish appearance with small brown nod- 
ules on the surfaee of the gland. The domi- 
nant gray color of the external and cut 
surfaces suggested that the gland was 
composed mostlr of medulla; this was con- 
firmed microscopically. There was a pro- 
nounced reductien in the amount of cortical 
tissue present, which was largely aggre- 
gated into nodules outside of but in contact 
with the adrenal capsule. In addition, the 
cortical tissue »resent was virtually all 
abnormal; differentiation in zones was lost 
and individual cells showed major cytologic 
abnormalities (Fig 2). Greatly enlarged 
cells with voluminous granular or hyaline 
eosinophilic eyteplasm were common, and 
they frequently contained lipofuscin. The 
nuclei and nucleoli of these cells were cor- 
respondingly enlarged; the former showed 
many degenerated forms. Scattered bal- 
looned cells with a clearer cytoplasm 
showed parallel or disorganized striations 
in the cytoplasm (Fig 3). Other findings 
included the presence of macrovacuoles 
and masses of amorphous, focally calcified, 
eosinophilic material, presumably the rem- 
nant of degenerated cells. Several of the 
cortical nodules »utside the capsule showed 
changes suggestive of myelolipomatous 
transformation. The medulla was normal. 


COMMENT 


The clinical diagnosis of adrenoleu- 
komyeloneurooathy was tenuous in 
this patient, for many of the features 
of his course were atypical of adreno- 
leukodystrophy’ or adrenomyeloneu- 


Fig 3.—Ballooned cortical cells with somewhat clear cytoplasm 
and intracytoplasmic striations (arrow) (hematoxylin-eosin, origi- 
nal magnification x 400). 


ropathy.* Our patient was seen with 
adrenal and neurologic symptoms at 
age 22. Seizures were ar early feature 
of the illness, and the CSF protein 
concentration was ncrmal. Serum 
electrolyte levels remained abnormal 
despite steroid replacement therapy. 
No family history of adrenal or neuro- 
logic disease could be elicited. Because 
of these features, we wished to make a 
definitive diagnosis and offered ge- 
netic counseling to the patient’s two 
sisters. 

Previous attempts at diagnostic 
biopsy of brain, testis, s<in, conjuncti- 
va, and sural nerve have been asso- 
ciated with a high false-negative 
rate.'^ Powers and Schaumburg’ stud- 
ied adrenal glands obta.ned at autop- 
sy and described specific and unique 
changes in adrenoleukocystrophy that 
differentiate it from other diseases of 
the adrenal cortex (eg, idiopathic 
Addison's disease) and zerebral white 
matter (eg, multiple sclerosis). The 
changes in the zona fasciculata and 
zona reticularis of the adrenal cortex 
include ballooning of cortical cells, 
eosinophilic striated cytoplasm, and 
macrovacuoles. These specific 
changes, as noted, were seen in the 
adrenal gland removed from our 
patient. 

Such changes in the adrenal gland 
are assumed to be basic to the disease 
process.‘ Ultrastructurel studies have 
demonstrated trilaminar eytoplasmic 
inclusions in these bzllooned cells.’ 
Morphologically, ident eal inclusions 
are seen in Schwann ce ls of peripher- 
al nerves and Leydig cells of the 
testis Unlike idiopathic Addison’s 
disease, in which autoimmune mecha- 
nisms may be operative, autoanti- 
bodies to the adrenal gland have been 
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absent in all cases of adrenoleuko- 
myeloneuropathy studied so far (R. M. 
Blizzard, MD, personal communica- 
tion, March 6, 1979). Accordingly, 
inflammatory cell infiltration is not a 
typical feature of the microscopic 
findings in this disorder. 

Preliminary biochemical data sug- 
gest that an inherited inability to 
reduce long-chain (C22 to C26) fatty 
acids may underlie the clinical syn- 
drome.’ Cultured skin fibroblasts’ 
and skeletal muscle" reproduce both 
the distinctive ultrastructural mor- 


1. Schaumburg HH, Powers JM, Raine CS, et 
al: Adrenoleukodystrophy: A clinical and patho- 
logical study of 17 cases. Arch Neurol 32:577-591, 
1975. 


2. Davis LE, Snyder RD, Orth DN, et al: 
Adrenoleukodystrophy and adrenomyeloneurop- 
athy associated with partial adrenal insufficien- 
cy in three generations of a kindred. Am J Med 
66:342-347, 1979. 

3. Griffin JW, Goren E, Schaumburg H, et al: 
Adrenomyeloneuropathy: A probable variant of 
adrenoleukodystrophy. I. Clinical and endocrino- 
logie aspects. Neurology 27:1107-1118, 1977. 

4. Marmion LH, O'Neill BP, Schafer RA, et al: 
The adrenoleukomyeloneuropathy complex: A 


636 Arch Neurol—Vol 37, Oct 1980 


phology and the zecumulation of long 
carbon-chain fatty acids. As with oth- 
er inborn errors of metabolism, all 
cells of the body would presumably 
participate in the enzymatic defect. 
Some as yet undetermined vulnerabil- 
ity of certain organ systems to this 
error must underlie the particular 
clinieal expression of adrenoleuko- 
myeloneuropathy. We assume that 
adrenoleukodystrophy and  adreno- 
myeloneuropathy are different ex- 
pressions of the same biochemical 
defect,’ the particular expression pos- 
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sibly being determined by whethe 
the person is homozygous or heterozy 
gous for the abnormal gene. Precis: 
nomenclature and a clear understand 
ing of the pathophysiology await iden 
tification of the metabolic defect. 


Nonproprietary Name and 
Trademarks of Drug 


Chlorpromazine—Chlor-PZ, Cromadezine 
Promachel, Thorazine. 
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Immunoglobulin and Complement Deposits in Nerves 
of Patients With Chronic Relapsing Polyneuropathy 


Marinos C Datakes MD, W. King Engel, MD 


è Sural nerve biopsy specimens from 
seven patients with chronic relapsing 
polyneuropathy (CRP) were studied by 
direct immunoflucrescence. Granular de- 
posits containing IgM (7/7) and C, (6/7) 
(and occasionally leG. 3/7) were found in 
intraneurz blood vessels. Linear deposits 
of IgM (6/7) (and eccasionally IgG, 3/7) 
without C. 0/7) were found on the 
Schwann cel) plasmalemma (and some- 
times extencing deeper into the Schwann 
cell) of yet undemyelinated portions of 
nerve fibess. Albumin and fibrinogen were 
not found im any locus. In sural nerves of 
ten diseasecontre!l patients with non- 
dysimmune chronic peripheral neuropa- 
thies, no dezosits were seen on the ves- 
sels or the nawe fibers. The Schwann cell 
deposits may reflect a complement-inde- 
pendent IgM antibody toxic to Schwann 
cells that underlies the pathogenesis of 
CRP, perhazs facilitated in its passage 
across the bicod-aerve barrier by damage 
from the compiement-binding IgM com- 
plexes in the intrareural vessels. 

(Arch Neurol 37:537-640, 1980) 


ronic relapsmg polyneuropathy 

(CRP) ts adistinct form of dysim- 
mune d-ssshwannian polyneuropa- 
thy."* The more gradual onset and 
relapsing course ef CRP distinguish it 
from acute diopathie polyneuropathy 
(AIP) (Guillain-Barré disease); other- 
wise, the clinical and general labora- 
tory findmes are identical. The diag- 
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nostic tetrad of dysimmune dys- 
schwannian CRP is relapsing course, 
elevated CSF protein level, slowed 
nerve conduction velocities, and seg- 
mental demydination of nerve fibers. 
Although the »athologic findings bear 
some similarity to those of AIP, the 
more gradual »nset and the relapsing- 
remitting na-ure of CRP and our 
recent finding of a chronically stable 
monoclonal immunoglobulin band in 
CSF (in contrast to the transient oli- 
goclonal patterns in AIP)" indicate 
differences in  immunopathogenie 
mechanisms. ¿n AIP there are reports 
of abnormali-ies of both cellular’? 
and humoral'* mediated mechanisms, 
including deposits of IgM and C, 
found on mye in sheaths of peripheral 
nerves in one study." In CRP there is 
paucity of information regarding the 
underlying immunopathology and its 
correlation w th disease activity and 
the dysschwanian process. 


MATERIML AND METHODS 


Seven patiemts with well-documented 
dysimmune dzsschwannian CRP were 
studied, each Faving had more than one 
episode followed by improvement either 
spontaneously or after adrenocorticoste- 
roid therapy (Table). In all patients diabet- 
ic, nutritional, xic, porphyric, and vascu- 
litic neuropathy were ruled out. Sural 
nerve biopsy specimens were obtained 
under local an»sthesia. One portion was 
rapidly fresh-f-ozen to —160 9?C'*'* (and 
other portions wsed for electronmicroscopy 
and for tissue zulture of schwann cells?"). 
The nerves wer» examined histochemically 
using 10-uM thiek frozen sections. Amyloid 
or metachromacic neuropathies were ruled 
out by erystal violet (and Congo red) and 
thionine stainiag. For immunofluorescent 
studies, 5- to B-uM fresh-frozen sections 
were briefly ær dried, washed in three 


changes of phosphate buffer pH 7.2 for ten 
minutes, fixed ten minutes in acetone, and 
ineubated in a moist chamber for 30 min- 
utes with one of the fluorescein isothiocya- 
nate (FITC) conjugated goat or rabbit 
monospecifie antisera. The antisera were 
against human IgG, IgM, IgA. C,, albumin, 
fibrinogen (Cappel Laboratories Inc, Coch- 
ranville, Pa), and K anc A light chains 
(Accurate Chemical and Scientific Corpo- 
ration, Hicksville, NY). Sections were then 
washed, mounted in buffered glycerol, and 
evaluated with epi-illumina:ion fluores- 
cence microscopy. As controls, blocking 
procedures were carried out by prior incu- 
bation of sections with unconjugated anti- 
sera followed by the FITC-conjugated 
antisera. Antibody specificity was also con- 
firmed by prior absorption cf the FITC- 
labeled antisera with the specific antigen. 
To avoid nonspecific binding of antisera to 
Fc receptors we used the F(ab’), fragment 
of antibodies conjugated to FITC. Control 
sural nerves were from patients with here- 
ditary non-dysimmune dysschwannian and 
dysneuronal neuropathies anc from neuro- 
logically normal patients undergoing am- 
putation for osteogenic sarcoma. 


RESULTS 


In the walls of intraneural blood 
vessels, IgM was detected in 7/7 
patients, C, in 6/7, and IgG in 3/7. The 
vascular deposits had a granular or 
nodular pattern and were more prom- 
inent in the inner layers; occasionally 
they were present throughout the ves- 
sel wall (Figure, parts A and B). On 
nerve fibers IgM was deposited in 6/7 
patients, IgG in 3/7, and C, in 0/7 
(Figure, parts D, E, G, H, and J). 
Those deposits appeared to delineate 
the outer borders cf the myelin 
sheaths, ie, the outer plasmalemmal 
region of the Schwann cells, circular in 
cross-section (Figure, parts H and J) 
and linear in longitudinal section 
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Patients With Chronic Relapsing Polyneuropathy 
Patient 
Parameter 


Age, yr/sex is 
No. of relapses 


Highest CSF protein level, 
(mg/dL) 


Onset until nerve ione 


Worst motor deficit 
(MRC* scale; normal, 5) 


Sensory deficit 


*Medical Research Council. 


(Figure, part E). On some nerve fibers 
the deposits extended deeper into the 
myelin sheath. The deposits were on 
the yet undemyelinated segments 
(Figure, C, F, and I) of the nerve 
fibers as confirmed by Sudan black 
staining of the same sections after the 
immunofluorescence was evaluated 
and photographed. There was no cor- 
relation between the amount of 
immunoglobulin deposition on the 
nerve fibers and blood vessels and the 
severity or chronicity of the neuropa- 
thy. Deposits of IgG (and occasionally 
trace amounts of IgM) were also 
found in the perineurium, mainly and 
sometimes only in the inner laminae, 
as fine, continuous, or interrupted 
lines (Figure, part G). Staining for 
fibrinogen, albumin, IgA, and K and 
A light chains was negative in all 
regions. Control nerves had no depos- 
its on nerve fibers or in vessels or 
perineurium. In muscle biopsy speci- 
mens from the CRP patients, blood 
vessels and muscle fibers showed no 
detectable deposits. 


COMMENT 


The deposits localized in the blood 
vessels and the Schwann cells were 
indicative of a specific immunologic 
reaction because (1) they were not 
removed by three washes during ten 
minutes prior to staining, (2) they 
were blocked by unlabeled antibody, 
(3) they were not in control pathologic 
nerves, and (4) they did not contain 
albumin or fibrinogen. Absence of 
albumin and fibrinogen indicated the 
protein deposition was selective, not 
simply leakage with nonspecific accu- 
mulation of serum proteins. Whole 
IgG can bind nonspecifically, not as an 
antibody, to normal myelin through 
its Fe portion." That was avoided in 
the immunocytochemical step by us- 
ing the FITC-conjugated F(ab’), por- 
tion of the antiserum. In earlier 
studies we noted that whole-antibody 
anti-IgG weakly stained the perineu- 
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rium of control nerves, as previously 
described”; that was avoided by using 
an appropriate dilution of the FITC- 
labelled F(ab’).. In the perineurium of 
a given nerve, the immunoglobulin 
deposition could be moderately heavy 
when deposits in the region of the 
nerve fibers was intense. That sug- 
gests some of the immunoglobulins 
passing into the endoneurial region 
from the vessels may move outward 
and become trapped in the perineurial 
sheath. Possibly the  perineurium 
plays an important role in the disposal 
of endoneurially leaked proteins and 
acts to restore an altered endoneurial 
microenvironment. 

The normal peripheral nerve fiber 
consists of the coaxial axonal process 
of a lower motor or sensory neuron 
ensheathed by numerous, tandemly 
arranged Schwann cells. Myelin of 
myelinated nerve fibers is a con- 
centric multiple layering of Schwann 
cell plasmalemma spirally wrapped 
around the central axon. In the nerves 
of our CRP patients, the thin immuno- 
globulin deposits at the periphery of 
nerve fibers seem to correspond to the 
exterior layer of Schwann cell plas- 
malemma. Thicker deposits intruding 
more centrally to various degrees into 
the Schwann eell could be penetrating 
into layers of the myelin spiral that 
had become slightly “loosened” by the 
pathologic process (starting as open- 
ing of the tight junction of the exter- 
nal mesaxon) The noncomplement- 
binding immunoglobulin deposits 
were observed only on portions of 
nerve fibers that had myelin sheaths. 
Although the deposits could be second- 
ary phenomena, we suggest that they 
are part of a humoral pathogenic 
mechanism damaging Schwann cells. 
(A humoral mechanism was also sug- 
gested in a new type of experimental 
allergic neuropathy (EAN) in which 
galactocerebroside was the antigen.?’) 
Whether the immunoglobulin is de- 
rived from the plasma or produced in 


situ by the few local lymphocytes 
occasionally seen ir. the nerve?*-* js 
unknown, but we favor the former. 
Plasmapheresis has benefited CRP 
patients. 

Immunoglobulin deposition that 
does not bind complement can be 
damaging in various cellular sys- 
tems.**^* Hypothetizal mechanisms of 
immunoglobulin damage to Schwann 
cells in CRP include: (1) subtle meta- 
bolic derangement resulting n (a) 
impaired trophic eff2ct on the axon, in 
turn resulting in the clinically ob- 
served muscle weakness and atrophy 
and sensory loss, end (b) a "dying- 
back” phenomenon manifest as re- 
traction of the ends of the Schwann 
cell from the nodes of Ranvier” (wid- 
ening of the nodal gap is seen ir CRP 
patients); and (2) sensitization of the 
plasmalemma and myelin and lamel- 
lae to attack by mazrophages (proba- 
bly less important, since macrophages 
are seen much less frequently in CRP? 
than AIP"). Experimentally, a 
noncomplement-binding immuno- 
globulin from EAN animals can 
reversibly alter Schwann cells in mye- 
linated cultures with ultrastructural 
changes* like those. of dysimmuno- 
globulinemie neuropathy patients, 
and in such patients we have ^ound 
noncomplement-binding immuno- 
globulin deposits on 3chwann cel s like 
ones in CRP* (unpublished observa- 
tions). 

The complement-fixinz IgM (and 
IgG) deposits in seemingly intact 
endoneural blood vessels may also 
play a role in the pathogenesis of 
nerve fiber injury ir CRP. We do not 
know whether the immunoglobulins 
were deposited free. or as complexes 
that their lumpiness suggests. In ei- 
ther case they could impair the blood- 
nerve barrier" through inducing vas- 
eular permeability changes.? That 
would greatly enhence access of a 
detrimental circulating antibocy to 
nerve fibers. (It would also augment 
CSF protein concentration.) Blood 
vessels of muscle bicpsy specimens of 
the CRP patients did not contain 
immunoglobulin deposits, suggesting 
a peripheral nerve specificity at the 
vascular level as wel as et the paren- 
chymal (Schwann ce 1) level; the anti- 
gen may or may not be the same in the 
two tissues. 

The antigen(s) of the Schwann cell 
against which the pa- -hologic i immuno- 
globulin of CRP is directed is probably 
on the exterior portion of the plasma- 
lemma. In normal Sehwann cells, that 
part has a large amount of glycopro- 
tein, such as the abundant P, (rich in 
galactose and gala-tosamine). The 
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Nerve biopsy specir ens from five patients with chronic relapsing polyneuropathy, cases 3 (B), 4 (A), 5 (E, H), 6 (F, G), and 7 (C, D, |, 
J). Fluorescence microscopy of deposits stained with fuorescein isothiocyanate F(ab’), antihuman IgM or antihuman C,. 
Endoneura! blood vessels stained in a nodular irregular pattern with anti C, (A) and anti IgM (B). Bundles of nerve fibers show a loss 
of large-diameter, Sucan black-stainable myelin sheaths (C,F,l). Parallel sections indicate anti-IgM staining only of the remaining 
myelinatec *ibers (D E.G,H,J). On nerve fibers, staining is slightly irregular, circular on cross-section (H,J) and linear on longitudinal 
section (=), and mamly at the outer border of the myelin sheeth (Schwann cell plasmalemma). Immunoglobulin in the perineurium is 
evident n G (lower "icht) (magnification for parts A,B,H,|,J. x 230; for parts C,D, x 200; for part E, x 420: for parts F,3, x 66). 
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exterior portion of the plasmalemma 
is continuous into the myelin lamellae 
as the intermediate line. When a car- 
bohydrate or lipid group is an antigen, 
it can provoke an exclusively IgM 
response, ie, a thymus-independent 
antibody response in which there is no 
conversion to an IgG response. The 
deposits of IgM on the surface of 
Schwann cells of nearly 10096 of our 
chronic patients is in accord with the 
possibility of the major antigen being 
a superficial plasmalemmal carbohy- 
drate group eliciting a thymus-inde- 
pendent exclusively IgM antibody 
that binds to and is toxic to Schwann 
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cells. Harmonious is the finding of a 
preferentially elevated IgM level in 
CSF of CRP patients and its fall with 
response to treatment.” A plasmalem- 
mal antigen could be a major glyco- 
protein, or a minor one (as in the case 
of the heterophile antigen, an IgM*), 
or even a simpler galactocerebroside 
(see above). Viruses can induce new 
cell surface antigens, eg, glycopro- 
teins, without causing any obvious 
impact on the growth of the infected 
cells, but nevertheless eliciting a host 
immunoglobulin (and/or cellular) im- 
mune response to the new surface 
antigen; and differences in the host 
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responses can be genetically deter- 
mined.** In CRP patients this could 
have occurred in Schwann or other 
cells, with the new surface antigen 
having determinants in common with 
a surface component of normal 
Schwann cells. 

Our findings and formulations may 
provide the basis of further studies of 
the pathogenesis and treatment of 
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Acridine Orange-Nucleic Acid Fluorescence 


Its Use in Routine Diagnostic Muscle Biopsies 


Daniel P. Perl, MD, Brian W. Little, MD, PhD 


* Acridine crange-RANA fluorescence in 
diacnosti- muscle biopsies is a sensitive, 
specific method to identify single fibers 
undergoing neurogenic atrophy. Fibers 
thus identified may be clearly distin- 
guished from ^oafluorescent type-speci- 
fic atrophic fibers, as well as from atroph- 
ic fers encountered in other myopathic 
conditions. Regenerating fibers, inflam- 
matory cells, anc masi cells stain promi- 
nenily with acridine arange but are easily 
idertified by their morphologic features. 
Acriffine orange-RNA fluorescence is ex- 
tremely useful in the evaluation of early 
neusogenic atrophy without fiber-type 
grouping anc may be performed on paraf- 
fin-embecded sections, thus allowing 
retrespecitive studies. In addition, this 
technique may provid>clues to the patho- 
genesis of neuremuscular disease that 
involves altered nucleic acid metabo- 
lism. 

(Arch Neuro: 37 :641-644, 1980) 


Je the last 15 years, the histochemical 

evaluation of skeletal muscle has 
revealed numerous metabolic abnor- 
malties that have assisted in the eval- 
uation of neuromuscular disease. Ma- 
jor areas of histoch2mical study have 
included the examination of the con- 
tractile apparatus (adenosine triphos- 
phatase [ATPase], energy metabo- 
lism (suceimie dehydrogenase, nicoti- 
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namide adenine dinucleotide 
[NADH]-tetrazolium reductase, and 
phosphorylase), as well as use of stains 
for fibrous tissue, glycogen, and fat. 
Skeletal muscle nucleic acids have 
been evaluated primarily through the 
use of  hematoxylin-eosin stain, 
wherein DNA and RNA produce baso- 
philia. Only general statements con- 
cerning changes in nucleic acid con- 
tent of cells are possible, as this 
technique is quite insensitive and non- 
specific. 

Acridine orange (2,8-dimethylami- 
noacridine) has been shown to be an 
extremely sensitive and vivid fluor- 
ochrome stain for the demonstration 
of nucleic acic. Under ultraviolet exci- 
tation, acridine orange-RNA com- 
plexes fluoresce bright orange and 
acridine oranze-DNA complexes fluo- 
resce green-yellow. In a prior report,’ 
we detailed the use of acridine orange 
staining for the demonstration of 
increased levels of sarcoplasmic RNA 
within muscle fibers undergoing de- 
nervation atrephy. This technique also 
demonstratec the regenerating fibers 
of polymyositis and early muscular 
dystrophy. The present study was 
undertaken t# investigate the poten- 
tial usefulness of the technique of 
acridine orange-RNA fluorescence in 
the evaluation of diagnostic skeletal 
muscle biopsy specimens. 


MATERIALS AND METHOD 
Staining Method 


The staining method is a tissue modifica- 
tion' of the acridine orange-nucleic acid 
fluorochrome procedure for exfoliative 
cytology originzlly introduced by von Ber- 
talanffy and B ckis.? This procedure may 
be performed oa either paraffin-embedded 


or flash-frozen cryostat sections. 

The method is as follows: (1) Cut 4- to 
6-um sections. (2) Deparaffinize in xylene 
and rapidly hydrate in graded alcohol solu- 
tions to water (xylene; xylene; 100%, 90%, 
80%, 50% alcohol solutions; water). (3) Acid- 
ify in 1% acetic acid for one minute. (4) 
Wash in distilled water for one minute. (5) 
Stain for 20 to 30 s in 0.02% acridine orange 
dissolved in a 0.067M phosphate buffer, at 
a pH of 6.0. (6) Rinse for one minute in 
0.067M phosphate buffer, at a pH of 6.0. (7) 
Differentiate for 30 to 60 s in 0.1M calcium 
chloride. (8) Rinse for one minute in 0.067M 
phosphate buffer. (9) Mount wet in 0.067M 
phosphate buffer under coverslip and view 
immediately using fluorescence micro- 
scope. 

If frozen sections are used, step 2 is 
replaced by a 3-s dip in calcium-saturated 
4% formaldehyde solution, followed by a 
one-minute distilled-water wash. Then pro- 
ceed with step 3. 

The phosphate buffer consists of 7.73 g 
of potassium phosphate, monobasic, plus 
1.40 g of sodium phosphate, dibasic, in 1 L 
of distilled water and adjusted to a pH of 
6.0 with 1N sodium hydroxide or 1N phos- 
phoric acid. E. Gurr (Bio/medical Special- 
ties, Santa Monica, Calif) acridine orange 
has been far superior to any other commer- 
cially available brand we have used and is 
highly recommended. 

Sections were evaluated using a fluores- 
cence microscope with an epifluorescence 
condensor, filter combination specific for 
acridine orange and 100-W halogen bulb 
illumination. Photographic records were 
made with high-speed color film using an 
exposure time of 10 to 45 s. Transmitted 
ultraviolet fluorescence microscopy is also 
possible if proper filter combinations are 
used. 


Ribonuclease Digestion 


Cut sections were incubated and stained 
with acridine orange as just detailed. After 
photography, the sections were rinsed with 
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phosphate buffer and then incubated with 
bovine pancreatic ribonuclease, 10 mg/mL 
in phosphate buffer at a pH of 7.0 for 60 
minutes and then restained with acridine 
orange, beginning at step 3. 


Methodology of Study 


One hundred diagnostic skeletal muscle 
biopsy specimens examined at the Medical 
Center Hospital of Vermont, Burlington, 
during the last four years, were selected 
for study. These were chosen from a larger 
pool of cases with the intention of obtain- 
ing a wide range of diagnostic entities. 
Both paraffin-embedded and dry-stored 
frozen sections, when available, were used. 
All sections were stained with acridine 
orange and examined by one of us (D.P.P.) 
without knowledge of the clinical history or 
the pathologic diagnosis. The biopsy speci- 
mens were rated as nonatrophic negative 
(that is, normal), nonatrophic positive, 
atrophic negative, atrophic positive, or 
regenerating, based solely on the cross- 
sectional fiber morphology and acridine 
orange staining reaction. Examples of each 
category of staining are given in the “Re- 
sults” section. In a few instances, faint 
positive fibers were identified on frozen 
sections and were rated as such. 

Independently, all of the available clini- 
cal, histologic, and histochemical data were 
reviewed by one of us (B.W.L.) and a 
diagnostic impression was rendered. Cases 
were categorized as indicated in the Table. 
The data were then collated and ana- 
lyzed. 


RESULTS 
Normal (Nonatrophic, Negative) 


Normal skeletal muscle stained with 
acridine orange shows little or no 
orange fluorescence. Paraffin-embed- 
ded sections show fibers with uni- 
form, green cytoplasm and bright 
green-yellow nuclei (Fig 1). Nucleoli 
are usually not visible, and when seen 
fluoresce orange and are small and 
indistinct. With frozen sections, one 
may make out a very fine reticular 
dusting of orange granules, particu- 
larly in the subsarcolemmal region 
(Fig 2). At times, there is the sugges- 
tion of fiber typing (Fig 2), with type 
I fibers appearing slightly more 
orange than the type II fibers. Myelin 
sheaths, when present on frozen sec- 
tions, stain vivid orange (Fig 3, left), 
and mast cell granules fluoresce 
bright red-orange (Fig 3, right). These 
latter cells are frequently encountered 
in the perimysial connective tissue 
and are easily distinguished from 
muscle cells. The myelin staining is as 
yet unexplained, but may represent 
uptake of the acridine orange by lipid 
vacuoles.* The mast cell staining most 
probably represents binding to hepa- 
ni =: 
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Ribonuclease Digestion 


Sections previously incubated with 
acridine orange and photographed, 
then incubated with pancreatic ribo- 
nuclease, restained with  acridine 
orange, and photographed show com- 
plete removal of the orange cytoplas- 
mie fluorescence (not shown) The 
DNA is not removed by this proce- 
dure, nor is the red-orange fluorescent 
staining of myelin or mast cells. 


Nonatrophic Positive 


These fibers were rarely encoun- 
tered, and showed only slight in- 
creases in fluorescence over the adja- 
cent normal fibers. 


Atrophic Positive Fibers 


The prominent eytoplasmic orange 
fluorescence of the atrophic fibers as 
seen in association with denervation 
atrophy is easily identified (Fig 4). 
Nuclei of the atrophic fibers of dener- 
vation atrophy are vesicular, and the 
orange staining nucleoli more distinct 
than those of normal fibers. 


Atrophic Negative Fibers 


The atrophic fibers from cases of 
muscular dystrophy, cachexia, and 
atrophy associated with chronic dis- 
ease do not show acridine orange- 








Isolated muscle hypertrophy 
Neurogenic atrophy 









Muscular dystrophy 
Early Duchenne's 


Late Duchenne's 
Myotonic 
Oculopharyngeal 
Adult onset 

Myositis 
Childhood idiopathic 


Acute myolysis 


Polymyalgia rheumatica 1 
Trauma 2 
Radiation 

Steroid 


Mitochondrial abnormality 
Undefined 
Type Il muscle fiber atrophy 


Nonspecific myopathy 





*A 21-year-old man with stabilized disease. 
TVery faint fluorescence. 


RNA-Acridine Orange Fluorescence in 
100 Diagnostic Skeletal Muscle Biopsy Specimens 


Reaction to Acridine Orange Stain by Cell Type, No. 
LLL 
Nonatrophic 
a —_—_—_—_—a— 
Negative Positive Negative Positive 


35F cee dT 11 Pr 
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Spinal muscular atrophy 


Adult idiopathic 2 


Collagen-vascular 5 


RNA fluorescence (Fig 5). The cyto- 
plasm stains the same nonspecific 
green as the nonatrophic cells; the 
nuclei are small and the nucleoli indis- 
tinct. 


Regeneration 


Both regenerating muscle cells and 
inflammatory cells fluoresce bright 
orange with acridine orange. The 
regenerating cells of polymyositis 
(Fig 6) are as vivid as those atrophic 
fibers of neurogenic atrophy. Inflam- 
matory cells are generally identified 
by their size, small amounts of cyto- 
plasm, and location. 


Retrospective Study 


The results of the study of 100 cases 
of acridine orange-RNA fluorescence 
are given in the Table. All 18 skeletal 
muscle biopsy specimens determined 
to be normal showed no evidence of 
positive acridine orange fluoreseence. 
All 11 cases of active neurogenic atro- 
phy showed multiple positive atrophic 
fibers. Cases of spinal muscular atro- 
phy showed positive fibers in five of 
six cases, although in two of these 
cases the fibers were of normal diam- 
eter. The negative biopsy speeimen 
was from a 21-year-old man with sta- 
bilized benign spinal muscular dystro- 
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phy. The specimen showed no evi- 
derre of active denervation, but did 
shew preminent fiber type grouping. 

The cases of Duchenne's muscular 
dystrophy shewed prominent positive 
staming within earty focal regenera- 
tive lesions. Cases of late Duchenne's 
dystropky with ‘fibrosis and pro- 


noumced fatty infiltration, as well as 
12 af 15 eases of other clearly diag- 
nosed dystrophies, such as myotonic 
dystropky and oculepharyngeal mus- 
cular dystrophy, were negative by 
aerdine orange staining. In each of 
the cases without acridine orange- 





Fig 1.—N»rmal skeletal muscle, paraffin- 
embeddes. Acridine orange stain shows 
green, uniform background staining of 
cytaplasm and yellow-areen DNA of nuclei 
( x 100) 


positive fibe*s, a significant portion 
of the fibers was considered atroph- 
ic. 

Among the specimens from cases of 
inflammatory myopathy, seven of 
nine cases of Jermatomyositis showed 
positive regenerating fibers, whereas 
myopathies zssociated with rheuma- 
toid or collagen vascular diseases were 
negative or extremely faintly positive 
by acridine orange. Metabolic myopa- 
thies are more poorly defined and 
gave general y negative results. How- 
ever, two cases of corticosteroid myop- 
athy and two-of eight persons with as 





Fig 2.—Normal skeletal muscle, formalde- 
hyde postfixec frozen section with sug- 
gestion of fibe typing. This is not seen 
with paraffin-embedded tissues (acridine 
orange stain, = 100). 





Fig i.—Left. Intramuscular myelinated nerve twig. Myelin st@ns vivid orange in formal- 
dehyde postfixed frozen sections. Right, Intramuscular mast cell. These cells are 
frequentiv fourd in perimysial connective tissue, and are easily distinguished by their 
morahology and red-orange color, and resistance to ribonuclease digestion (acridine 


orange stain, x 250). 





Fig 4—Posifive atrophic fibers. Three 
angular, atrophic muscie fibers have uni- 


formw increased cytoplasmic staining; 
denervation atrophy {acridine orange 
stain x 250). 
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Fig 5.—Negative atrophic fiber. Marked 
variation in fiber diameter is typical of 
myotonic dystwophy. Sections of late 
Duchenne's dystrophy show more fibrous 
tissue, but are similar in staining reaction; 
myotonic dystophy (acridine orange 
stain, x 100). 





yet undefined nonhereditary myopa- 
thies showed faint, generalized sarco- 
lemmal fluorescence. These case sec- 
tions were examined using formalde- 
hyde-fixed frozen sections, which we 
have found to be superior to the paraf- 
fin-embedded sections. This form of 
faint sarcoplasmic fluorescence as 
seen in frozen sections may represent 
a degree of metabolic stress that is as 
yet undefined through other available 
diagnostic techniques. 


COMMENT 


Acridine orange fluorochrome 
staining provides a valuable addition 
to the histochemical evaluation of 
skeletal muscle biopsy specimens. The 
technique is particularly useful in the 
identification of atrophie fibers re- 
lated to early neurogenic atrophy. Our 
study indicates that the stain will 
clearly distinguish atrophic fibers 
related to denervation from those of 
type-specific and nonspecific single 
fiber atrophies. In addition, this meth- 
od is, readily adaptable to paraffin- 
embedded specimens thet may not 
have received more specialized histo- 
chemical evaluation, and thus allows 
for the retrospective evaluation of 
patient biopsy specimens. 

The findings also illustrate the 
importance of evaluating nucleic acid 
metabolism in diseases of skeletal 
muscle, and provide a morphologic 
demonstration for previously reported 
biochemical observations of altered 
ribonucleic acid in neurogenic atro- 
phy. Several authors** have shown 
both an increase in amount and con- 
centration of total musele RNA one to 
30 days after experimental denerva- 
tion. Increased numbers of ribosomes, 
polyribosomes, and rough endoplasmic 
reticulum have been reported on 
ultrastructural examination*-* and are 
postulated to be involved in the syn- 





Fig 6.—Regenerating fibers. Note com- 
plete absence of RNA-acridine orange flu- 
orescence in necrotic, central portions of 
fibers, loose, feathery staining of macro- 
phages, and extremely vivid cytoplasmic 
staining of myotubes. Nucleoli are promi- 
nent; acute myolysis (acridine orange 
stain, x 100). 
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thesis of newly formed extrajunction- 
al acetylcholine receptors. Neverthe- 
less, Goldspink and co-workers? could 
show no differential incorporation of 
amino acids into soluble or myofibril- 
lar protein fractions, implying a gen- 
eralized increase in protein synthesis. 
Although electron microscopic obser- 
vations have revealed the majority of 
ribosomes to be subsarcolemmal,'* we 
have observed a generalized pattern 
of increase in RNA concentration 
throughout the denervated fiber. This 
may represent species or temporal dif- 
ference, as Gauthier and her col- 
leagues used specific time points,'* 
whereas we do not know the denerva- 
tion interval in our clinical material. 
Within the diverse group of idio- 
pathie myopathies, including progres- 
sive muscular dystrophy, myotonic 
dystrophy, mitochondrial myopathies, 
and other as yet undefined myopa- 
thies, we have not identified a sub- 
group that demonstrates positive 
staining of atrophic fibers. However, 
we have confirmed the observations 
made by Engel that the early regener- 
ating foci in Duchenne's dystrophy 
fluoresce brightly.'^ Although a neu- 
.rogenie basis has been hypothesized 
for muscular dystrophy," myotonic 
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dystrophy," and other neuromuscular 
diseases, we have not identified any 
subgroup of the idiopathic myopathies 
with increased levels of RNA in 
atrophic fibers. 

Fluorescenee photomicrography is 
not a routinely available procedure in 
many  histopathology laboratories. 
Nevertheless, with the increase in the 
use of immunofluorescence  tech- 
niques, most hospitals have available 
the necessary fluorescence microscop- 
ic equipment. We believe that the 
fluorochrome staining is so vivid and 
clear-cut that the initial technical 
problems of fluorescence microscopy 
are minimal when compared with the 
diagnostic information obtained. The 
stained sections fade rapidly and a 
permanent record must be obtained 
through photography at the time of 
staining. However, other commonly 
used histochemical staining proce- 
dures, such as phosphorylase, do not 
retain permanence and we do not 
believe this is a significant drawback. 
One potential problem that must be 
mentioned is that sections that have 
been fixed in formaldehyde for more 
than three days do not give proper 
differential staining. This does not 
present a problem with either surgical 
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pathology specimens or frozen sec- 
tions for histochemical diagnosis; 
however, in some retrospective 
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been retained in formaldehyde for 
more than three days before a diag- 
nostic procedure was attempted. 
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for routine diagnostic muscle biopsy 
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this staining procedure provides as 
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Pathologic Findings in Mucopolysaccharidosis 
Type IIB (Sanfilippo’s Syndrome B) 


M. G. Hadñeld, MD; N. R. Ghatak, MD; I. Nakoneczna, MD; H. R. Lippman, MD; 
E. C. Myer, MP; G. Constantopoulos, PhD; R. M. Bradley 


e The pathologic changes in a rare 
case of mucapolysaccharidosis (MPS) 
type IIB or Sanfilippo's syndrome B (ab- 
sence of a-N-acetylgiucosaminidase) are 
preseated, along with the biochemical 
findings. Comparisons were made with 
other reported cases of MPS III subtypes 
and reiated stcrage disorders in terms of 
clinicai, light  micrcscopic, electron 
microscopic, and chemical findings, and 
a correlation of the ultrastructural 
changes made-with t^e severe neurologi- 
cal dysfunction noted in this disorder. At 
present, MPS Ii subtypes cannot be sep- 
arated from one another by morphological 
means because the same expression and 
distribution of lesioms may be encoun- 
tered among differing subtypes. 

(Arch Neuro! 37:645-550, 1980) 


Miueopolysaccharidesis (MPS) type 

IIL also called Sanfilippo’s syn- 
drome (SS), may be produced by the 
absenee of any one of three specific 
enzymes responsible for the degrada- 
tion of heparan sulfate: deficiency of 
heparan sulfate su'famidase in sub- 
type A, deficiency of a-N-acetylgluco- 
saminidase in subtype B,- and defi- 
ciency of acetyl-CoA (a-glucosaminide 
N-aeetyltransferase) in subtype C.' 
Because subtyping is relatively re- 
cent, the pathologie findings of only 
three cases of MPS IIIA," one of 
MPS ITIB,* and none of subtype C, to 
our knowledge, have been reported 


thus far. The single ease of MPS IIIB 


differed from the cases of MPS IIIA 
by virtue of a striking visceral 
involvement, so it was concluded that 
this could be a distinguishing feature. 

we studied an additional 
case of MPS IIIB, which we are 
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reporting because so little material is 
available for eomparison and because 
the findings tend to gainsay a differ- 
ence in the pathology of MPS III 
subtypes. Certain features distinguish 
MPS III cases from related storage 
disorders, but others are shared by 
them. The lip d inclusions in neurons 
may be related to the profound neuro- 
logical dysfunetion noted in SS. 


REPORT OF A CASE 


A 17-year-old woman was born of an 
uncomplicated pregnancy. She had five 
healthy brothers and no parental or famil- 
ial history of reurological disease. Apart 
from febrile corvulsions at age 11 months, 
her developmert until 4 years of age was 
normal. At age 4 years, pneumonia devel- 
oped and a progressive mental deteriora- 
tion was noted thereafter. Initially, there 
was loss of speech. Behavioral deteriora- 
tion with personality changes ensued, with 
a constant babbling, outbursts of laughter, 
and screaming. Her behavior was hyperac- 
tive and destructive. There was a gradual 
deterioration ir all mental and fine motor 
skills. At age 7 rears, her IQ was estimated 
to be equivalen: to that of a l-year-old. At 
age 10 years, she was admitted to a center 
for the menzally retarded. Findings 
included a normal nuclide brain scan, a 
generally slow SEG, normal results from a 
metabolic screening that did not include 
measurements ef levels of glycosaminogly- 
eans (GAGs), normal findings on toxic 
screening, and normal blood chemistry val- 
ues. The calvar um was thickened and the 
muscle stretch reflexes were decreased. 
The results of fanduscopy were normal. At 
age 13 years, she was readmitted to a 
second hospital She had in the past year 
suffered a gereralized seizure and was 
given phenobar»ital. At this stage, she was 
mute, unable tc walk, and hypertonic with 
brisk reflexes. The EEG was normal, but 
the CSF y-globulin level was elevated to 
190 mg/dL. The results of metabolic tests 
(GAG test net included) were again 
normal. Exammation of a rectal biopsy 
specimen showed normal tissue, and per- 
mission for a brain biopsy was refused. 
Gradual deterioration continued with de- 
cerebrate posturing, bulbar involvement, 
and progressive inanition. She survived in 
a custodial ins-:tution until age 17 years. 
Necropsy was performed. 


RESULTS 
Gross Examination 


The subject was emaciated (weight, 
20 kg) and the viscera were small. The 


lungs were focally comsolidated and 
aspirated material was seen in the 
bronchi. There was mili atherosclero- 
sis of the aorta, but no endocardial 
thickening was noted ir the heart. The 
liver, spleen, and lymp}t nodes showed 
no gross signs of storaze material. 
The calvarium was thickened. The 
subdural space was large and con- 
tained approximately 1)0 mL of fresh, 
dark-red blood spread -hinly over the 
convexities. The leptomeringes were 
mildly opalescent. The brain weight 
was 795 g (60% of the expected 
weight) and the cerebral hemispheres 
were severely atrophie. The cortical 
ribbon was thin, with greatest loss in 
the occipital cortex, and the deep 
nuclear structures were small. The 
lateral and third ventricles were 
dilated. However, the cerebellum and 
brainstem were normal in size and 
configuration (weight, 150 g). 


Light Microscopy 


There was acute bronehopneumo- 
nia. A variable degree of vacuolation 
was seen in the hepatic cells and small 
amounts of PAS-pos.tive material 
were seen in occasional vacuoles. Stor- 
age material was not demonstrated in 
the spleen or lymph nodes, but mild 
vacuolar changes were sometimes en- 
countered. 

In the cerebral cort2x, many neu- 
rons were missing (up to 50% in the 
visual cortex) and others were in a 
state of degeneration. Residual neu- 
rons were bloated and contained 
abundant storage material that was 
both PAS- and Luxol Fast Blue 
(LFB)-positive. The nuclei in these 
cells were eecentricelly displaced. 
Neuronal involvement was general- 
ized, being present ir cortex, basal 
ganglia, thalamus, hypothalamus, 
brainstem, cerebellum :little), and spi- 
nal cord. These neuronzl changes were 
accompanied by varying degrees of 
astrocytosis and some macrophage 
activity. The white matter was rela- 
tively spared and den-yelination and 
astrocytosis were not epparent in the 
centrum ovale. Perivascular spaces 
were enlarged, but eontained only | 
occasional macrophages (gargoyle 
cells) and little connective tissue. This 
was also true of the lestomeninges. 
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Fig 1.—Storage of various types of membranous cytoplasmic bodies in neuron of frontal cortex ( x 30,000). 


Fig 2.—Distended dendrite (D) in temporal lobe containing membranous 
'cytoplasmic bodies. Note synaptic contact (S); Pr indicates presynaptic 
terminal (x 43,500). — 


EET 








Fic 3.—S*orage of membrane-bound granular material in pericyte around cerebral blood vessel ( x 15,500). 


Fig 4.—Neurite. presumably axon distended by accum lation of tubulovesicular inclusions in frontal cortex ( x 43,500). 





Electron Microscopy 


The most consistent ultrastructural 
feature encountered in affected neu- 
rons was the presence of lamellated 
cytoplasmic inclusions. These were 
present either as concentric membra- 
nous cytoplasmic bodies (MCBs), ze- 
bra bodies, or atypical configurations, 
including “fingerprint” patterns (Fig 
1). The inclusions seemed to favor 
dendritic processes at a variable dis- 
tance from the perikaryon, and were 
occasionally found in the postsynaptic 
terminals (Fig 2). They were not 
exclusive to neurons, but could also be 
found to a lesser extent in glial cells 
and in such vascular elements as endo- 
thelial cells and pericytes. In addition, 
the latter frequently contained mem- 
brane-bound granular material char- 
acteristically seen in MPS (Fig 3). 
Occasionally, tubulovesicular inclu- 
sions were found within neurites (Fig 
4). The ultrastructure of the liver and 
spleen showed numerous vacuoles, but 
no stored material or inclusions. 


Biochemical Findings 


Fresh, whole brain tissue was used 
for the determination of GAG and 
sphingolipid content. The GAG was 
isolated by procedures described pre- 
viously,” with the following modifica- 
tion: after completion of the incuba- 
tion with proteolytic enzymes, the 
supernatant was adjusted with dis- 
tilled water to about 0.1M in respect to 
sodium chloride and was chromato- 
graphed on two connected columns.'* 
The material retained by the ECTEO- 
LA-cellulose (EC; cellulose treated 
with epichlorhydrin and triethanola- 
mine) (upper column) was the poly- 
meric GAG, and the material retained 
by Dowex 1 (lower column) consisted 
of the degradation products. The com- 
position of the GAG was estimated by 
cellulose polyacetate electrophoresis 
in 0.1M barium acetate at a pH of 8.0, 
with a constant current of 1 mamp/cm 
for 4.5 hours." The procedures used 
for the extraction, partition, and anal- 
ysis of the brain lipids and for the 
assay of the lysosomal enzymes are 
described in detail elsewhere." The 
activity of a-N-acetylglucosaminidase 
(EC 3.2.1.50) in the liver of this patient 
was measured by the method of 
O’Brien.” 

The GAG content of the brain of the 
subject was about 2.5 times greater 
than that of the unaffected controls 
(Table). The concentration of the GAG 
degradation products was also in- 
creased. Cellulose polyacetate electro- 
phoresis of the isolated GAG showed 
that heparan sulfate comprised more 
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than 50% of the GAG of the brain of 
the subject, compared with about 20% 
of that in the brains of the normal 
controls (Fig 5). 

A thin-layer chromatogram of the 
brain gangliosides, depicted in Fig 6, 
showed a sharp increase in the Gys, 
Gu, and G,,, content of the brain of 
the subject. Percentage distribution 
showed that the N-acetyl neuraminic 
acid of Gu, and Gu, comprised 13.4% 


and 13.2% of all the ganglioside N- 
acetyl neuraminic acid, compared with 
less than 1% in the control brain. In 
addition, thin-layer chromatography 
of the neutral hexosyl ceramides 
showed increased ceramide dihexoside 
content in the brain of the patient 
(Fig 7). 

The neurochemical findings sug- 
gested that the subject had had MPS 
III (SS). Enzyme assays showed that 


Brain Glycosaminoglycans 


Polymeric 


Weight, Defatted Glycosaminoglycans 


Fresh Dry 
Tissue, 


Total, % of Defatted 
ug Dry Weight 


Weight, Degradation 
Products* 
Patient, age 16 yr 
Normal control, age 
11 yr 


1,182 
1,182 


Norma! controls (2)? 





*Micrograms of uronic acid per gram wet weight of tissue. 
+From Constantopoulos et al.* 


Fig 5.—Cellulose polyacetate electrophoresis of brain glycosaminoglycan (GAG) from 
the patient and controls. Spots represent GAG from (1) normal whole brain; (2, 4) 
standard mixture (hyaluronic acid [HA], dermatan sulfate [DS], heparan su fate [HS], and 
chondroitin 4-sulfate [C4S]; (3,5, 6) patient's whole brain; (7) heparan sulfate standard; 
(8) mucopolysaccharidosis type IIIA, whole brain. About 1 to 3 ug of GAG were app ied to 
the strips (Sepraphore III) and were subjected to electrophoretic separation at a pH of 
8.0 using 0.1M barium acetate buffer and a constant current of 1 mamp/cm for 4.5 hours. 
C6S indicates chondroitin 6-sulfate. Arrow indicates the origin. 


C4S and C6S 
HA and DS 
HS 
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the subject’s liver was deficient in 
a-N-acetylglucosaminidase; it was 
thus established that the subject had 
MPS IIIB. The activity of a-N-acetyl- 
glucosaminidase in the subject’s liver 
was 0.2 nmole per mg of protein per 
hour, compared with 2.1 nmole per mg 
of protein per hour, average of three 
controls. The activity of 8-glucosamin- 
idase was increased about threefold, 
whereas the activity ef 5-galactosi- 
dase was decreased by 35%. 


COMMENT 


The pathologic findings in MPS III 
or SS have been described by several 
authors.*-?* In patients with SS, the 
neuropathologieal changes are fully 
expressed, as would be expected from 
the severity of the neurological dys- 
function noted clinically. The present 
case is quite typical in this respect, ie, 
the findings of cerebral atrophy, the 
PAS- and LFB-positive lipid storage 
; material in neurons and supporting 
( cells and the cytoplasmic inclusions 

Fig €.—Tho4ayer chromatogram of brain gangliosides: (17 G,, standard; (2) G that consist of membranous cytoplas- 
Gas «esi iia Yr ek e type oe p . M disease din mic bodies (MCBs) in concentric and 
rain patient's bra nawhole); (6) normal whole brain. Gangliosides were separate ; 
on Silica gel SC plates-previously activated at 110 °C for one hour. Solvent ME iUd was osa PM aeos 
chioro'orm-me:harol-0 2596 calcium chloride (60:35:8 by volume) and chromatography material and vacuoles. The MCBs rep- 


was perfornec for 12 hours at room temperature. Abbreviatons of gangliosides are o A 
those of Svennerhelm. resent ganglioside and are similar to 


those seen in various lip:doses, as well 
as in certain forms of metachromatic 
leukodystrophy.'?^ The rapprochement 
with a number of enzymatically dis- 
tinct lysosomal storage disorders, in- 
cluding MPS IH and Tay-Sachs dis- 
ease, is thus evident. The predilection 
of MCBs for dendrites in SS has been 
previously noted' and provides us 
with a more specific morphological 
Hr explanation for the early onset and 
| —— Ceramide Monohexoside prolonged duration of neurological 

Eo UR deficits characteristically seen in SS. 
Purpura and Suzuki” have postulated 
several mechanisms by which the 
expanded neuronal processes might 
contribute to neuronal dysfunction in 
storage disorders, including MPS. The 
significance of the tubulovesicular 
profiles in small neurites, presumably 





~~ Sulf&ide and 
E Ceramide Trihexoside 


Fig 7.—Thin-layer chromatogram of neu- 
tral hexosyl ceramides of brairs of patient 
and normal control. Neutral hexosyl cer- 
amide fraction, separated by fractionation 
on silicic acid column, was subjected to 
thin-layer chromatography with 250 u- 
thick silica gel G plates in chloroform- 
methanol-water (60:25:4 by volume) for 
one hour. Spots were located with orcinol 
spray. (1) Ceramide monohexoside stan- 
dard; (2) ceramide trihexoside standard; 
(3) sulfatide standard; (4, 5) gray matter of 
mucopolysaccharidosis IH; (6) whole brain 
(control); (7) whole brain (patient); (8) Tay- 
Sachs disease (whole brain). 


pN a 
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axon terminals in this case, is unclear. 
Interestingly, similar changes have 
been described in Tay-Sachs disease, 
as well as in other neuropsychiatric 
disorders.^' 

Though SS and its MPS relative, 
MPS IH, share much in common with 
other storage disorders from a neuro- 
pathological point of view, it is the 
constellation of zebra bodies, finger- 
print and granular material, and 
vacuoles that is more characteristic of 
SS and MPS IH. Also, the cerebellum 
tends to be spared in SS and MPS IH, 
as in our case, whereas it is usually 
severely involved in Tay-Sachs and 
other storage diseases. In MPS IH, 
and, to a lesser extent, SS, perivascu- 
lar spaces tend to be enlarged and 
filled with connective tissue and mac- 
rophages, whereas this is not general- 
ly conspicuous in other storage dis- 
eases." However, there may be rela- 
tively little perivascular change in SS 
syndrome, as in the present case. This 
could be explained by the finding of 
Dekaban and Constantopoulos’ that 
the meninges-brain ratio of GAG is 
much greater in MPS IH and II, than 
in MPS III. 

Among MPS III subtypes them- 
selves, there seem to be no neuropath- 
ological differences. Our case indi- 
cates that this may be true also of the 
visceral involvement, since it was in 
line with the mild degree reported for 
cases of MPS IIIA rather than the 
extensive visceral storage noted in the 
MPS IIIB case of Shimamura et al. 
Those investigators had hoped to dis- 
tinguish MPS IIIB from MPS IIIA 
based on the degree of visceral 
involvement, but our case makes it 
apparent that intense storage of 
mucopolysaccharides, etc, in body or- 
gans is not a consistent feature of 
MPS IIIB. In other words, MPS IIIB 
does not appear to be visceral SS as 
Sandhoff’s disease is visceral Tay- 
Sachs disease.**** The variability in 
visceral involvement in MPS IIIB 
should not seem unusual, because it is 
consistent with a recently published 
clinical report of six patients with 
MPS IIIB in two related families, 
among whom a great deal of variabil- 
ity in the phenotypic expression of the 
disease was noted from person to per- 
son.” Though too few pathology 
reports have been published thus far 
to conclude with certainty that no 
significant pathological differences 
exist among MPS subtypes, the bio- 
chemical findings of identical storage 
material in all MPS III subtypes also 
helps us to predict that this will be the 
case. 26-27 
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It was not the pathologic findings, 
but the biochemical aspects, that 
established our ease as MPS IIIB (ab- 
sence of a-N-acetylglucosaminidase). 
The increase in levels of heparan sul- 
fate, at the expense of both chondroi- 
tin sulfate and dermatan sulfate, is 
characteristic of MPS III, whereas 
dermatan sulfate levels are elevated 
in MPS IH, II, and IS.*^? The brain 
content of both G,., and G,,, was also 
elevated in our case. This ganglioside 
pattern is not consistent with any of 
the known gangliosidoses, but is simi- 
lar to the pattern obtained from the 
brains of all the patients with MPS 
IH, II, and IIIA studied by Dekaban 
and Constantopoulos’ and from one 
patient with MPS IIIB.” In isolated 
brain cells and processes from mental- 
ly retarded patients with MPS IH, II, 
and IIIA, the quantities of Gus, Guo, 
and G,, together accounted for as 
much as 65% of the total gangliosides 
of the neurons. This magnitude com- 
pares with that seen in the gangliosi- 
doses.’ Gangliosides are elevated in 
mucopolysaccharidosis because, as 
Kint et al** have shown, complexes of 
GAGs with ganglioside degradative 
enzymes inactivate the enzymes. Thus 
in these disorders, one finds a double 
storage of quite distinctive biochemi- 
cal materials. 


References 


1. Kresse H: Mucopolysaccharidosis IIIA: San- 
filippo A disease: Deficiency of heparan sulfami- 
dase in skin fibroblasts and leukocytes. Biochem 
Biophys Res Commun 54:111-118, 1973. 

2. O’Brien JS: Sanfilippo syndrome: Profound 
deficiency of a-N-acetylglucosaminidase aetivity 
in organs and skin fibroblasts from type B 
patients. Proc Natl Acad Sci USA 60:1720-1722, 
1972. 

3. Von Figura K, Kresse H: The Sanfilippo B 
corrective factor: a-N-acetyl-D-glucosaminidase. 
Biochem Biophys Res Commun 48:262-268, 1972. 

4. Klein U, Kresse H, Von Figura K: Sanfilip- 
po syndrome type C: Deficiency of acetyl-CoA:a- 
glucosaminide N-acety!transferase in skin fibro- 
blasts. Proc Natl Acad Sci USA '15:5185-5189, 
1978. 

5. Witting C, Muller KM, Kresse H, et al: 
Morphological and biochemical findings in a case 
of mucopolysaccharidosis type IIIA (Sanfilippo’s 
disease type A). Beitr Pathol 154:324-338, 1975. 

6. Cain H, Egner E, Kresse H: Mucopolysac- 
charidosis IIIA (Sanfilippo disease type A): His- 
tochemical, electron m:eroscopical and biochemi- 
cal findings. Beitr Pathol 160:58-72, 1977. 

7. Dekaban AS, Constantopoulos G: Mucopoly- 
saccharidosis type I, II, IIIA and V: Pathological 
and biochemical abnormalities in the neural and 
mesenchymal elements of the brain. Acta Neuro- 
pathol 39:1-7, 1977. 

8. Shimamura K, Hakozaki H, Takahashi K, et 
al: Sanfilippo B syndrome: A case report. Acta 
Pathol Jap 26:739-764, 1976. 

9. Constantopoulos G, McComb RD, Dekaban 
AS: Neurochemistry of the mucopolysacchari- 
doses: Brain glycosaminoglycans in normals and 
four types of mucopolysaccharidoses. J Neuro- 
chem 26:901-908, 1976. 

10. Lakatos M, Di Ferrante H: Simple mea- 


surement of urinary glycosaminoglycars and 
degradation products. Biochem Med 9:256-260, 
1974. 

11. Hata R, Nagai Y: A rapid and micrc meth- 
od for separation of acidic glycosaminoglyeans by 
two-dimensional electrophoresis. Anal Biochem 
45:462-468, 1972. 

12. Constantopoulos G, Dekaban AS: Neuro- 
chemistry of the mucopolysaccharidoses Brain 
lipids and lysosomal enzymes -n patients with 
four types of mucopolysaccharidosis and in 
normal controls. J Newrochem 30:965-973, 1978. 

13. Escourolle R, Berger B, Poirier J: Biopsie 
cerebrale d’un cas de mucopolysaccharidose HS 
(oligophrenie polydystrophique ou maladie de 
Sanfilippo): Etude histochimique et ultrastruc- 
turelle. Presse Med 74:2869-2874, 1966. 

14. Wallace BJ, Kaplan D, Adachi M, et al: 
Mucopolysaccharidosis type III: Morphologic and 
biochemical studies of two siblings with Sanfilip- 
po syndrome. Arch Pathol 82:462-473, 1966. 

15. Dekaban AS, Patton VM: Hurler’s and 
Sanfilippo’s variants of mucopolysaccharidosis: 
Cerebral pathology and lipid chemistry. Arch 
Pathol 91:434-443, 1971. 

16. Jensen OA: Mucopolysaecharidosis type III 
(Sanfilippo syndrome): Histochemical examina- 
tion of the eyes and brain with a survey of the 
literature. Acta Pathol Microb:ol Scand 79:257- 
273, 1971. 

17. Taori GM, Iyer GV, Makashi S et al: 


' Sanfilippo syndrome (mucopolysaccharidcsis III). 


J Neurol Sci 11:323-345, 1972. 

18. Ghatak NR, Fleming DF, Hinman A: Neu- 
ropathology of Sanfilippo syndrome. An» Neurol 
2:161-166, 1977. 

19. Raymond E, Escourolle R, Baumann N, et 
al: Metachromatie leukodystrophy: Ultrastruc- 
tural and enzymatic study of a case of variant 0 
form. Arch Neurol 32:834-838, 1975. 

20. Purpura DP, Suzuki F: Distortion of neu- 
ronal geometry and format.on of aberrant 
synapses in neuronal storage diseases. Brain Res 
116:1-21, 1976. 

21. Gonatas NK, Moss A: Pathologic axons and 
synapses in human neuropsychiatric disorders. 
Hum Pathol 6:571-582, 1975. 

22. Crome L, Stern J: Inborn lysosomal 
enzyme deficiency, in Blackwood W, Corsellis 
JAN (eds): Greenfield’s Neuropathology. London, 
Edward Arnold Publishers Ltd, 1976, pp 500- 
580. 

23. Sandhoff K, Andreae W, Jatzkewitz H: 
Deficient hexosaminidase activity in an excep- 
tional ease of Tay-Sachs disease with additional 
storage of kidney globoside in visceral organs. 
Pathol Eur 3:278-285, 1968. 

24. Hadfield MG, Mamunes P, David RB: The 
pathology of Sandhoff’s disease. J Pathol 123:137- 
144, 1977. 

25. Van de Kampp JJ, Van Pelt JF, Liem KC, 
et al: Clinical variability in Sanfilippo B disease: 
A report on six patients in two related sibships. 
Clin Genet 10:273-278, 1976. 

26. Constantopoulos G, Eiben RM, Schafer IA: 
Neurochemistry of the mucopolysaccharidoses: 
Brain glycosaminoglycans, lipids and lysosomal 
enzymes in mucopolysaccharicosis type IIIB (a- 
N-acetylglycosaminidase deficiency). J Neuro- 
chem 31:1215-1222, 1978. 

27. Van Dessel G, Labrou A, Martin JJ, et al: 
Two cases of mucopolysaccharidosis type III 
(Sanfilippo): A biochemical study. J Neurol Sci 
40:77-86, 1979. 

28. Constantopoulos G, Iqbal K, Dekaban AS: 
Glyeosaminoglycan and glycosphingolip d abnor- 
malities in isolated brain cells and processes from 
autopsied tissues of patients with mucopolysac- 
charidoses types I, II, and IIIA. Fed Proc 38:495, 
1979. 

29. Kint TA, Dacremont G, Certon D, et al: 
Mucopolysaccharidosis: Secondarily induced ab- 
normal distribution of lysosomal isoenzymes. 
Science 181:352-354, 1973. 


Mucopolysaccharidosis Type I!IB—Hadfield et al 


de 


A- 


Chronic Relapsing Experimental 
Allergic Encephalomyelitis 


Immunohistochemical Studies 


Inge Grundke-!qbal. PhD; Hans Lassmann, MD; Henryk M. Wisniewski, MD, PhD 


* The immunohistochemical staining of 
immunoglobulins (ig), complement (C3), 
and fibrinogem in chronic relapsing expe- 
rimental allergic encephalomyelitis le- 
sions showed different staining patterns 
in the acute vs the chronic stage of the 
disease. In the acute stage, lg, C3, and 
fibrinogen were presentin the perivascu- 
lar tissue o! the brain ard the spinal cord. 
In hyperacutetype tesions, the binding of 
lg anc C3 !o the parenchyma was espe- 
cially pronounced. The chronic stage of 
the disease wes characterized by Ig-con- 
taining cells and Ig binding to white mat- 
ter ir actively demyelinating lesions. 
Limear or granular deposits of immuno- 
giebulin and complement, reminiscent of 
these described in immune complex dis- 
ease, were found im the choroid plexus. 

(Arch Neuro! 37:651-656, 1980) 


E ntal allerzic encephalo- 
mryelitis (EAE) is generally ac- 
cepted to be inducec by a delayed 
hypersensitivity reaction directed 
against CNS tissue.’~ Clinically and 
pathoiegically, different types of EAE 
have been deseribed, including ordi- 
nary, hyperacute and neutrophilic 
EAE, as well as cnronic progressive’ 
and relapsing EA Z.*' In the last two 
models of EAE, extensive primary 
demy=2iinatien is observed. Many of 
the pathologieal features of these dif- 
ferent EAE types can be explained by 
a eell-mediated reaction.’ 

The role of immunoglobulins (Ig) in 
the pathogenesis of the disease is not 
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clear. For example, induction of acute 
EAE does not require the presence of 
antibodies directed against myelin 
basic protein (BP) or brain tissue." "* 
Antibody leveis in the serum of ani- 
mals with EAE generally reach their 
peak sometime after onset of clinical 
signs or even when the animals are 
already recovering from the disease." 
In addition, there is no correlation of 
clinieal and histological severity of the 
disease with serum antibody levels in 
EAE induced by BP.'^ Passive trans- 
fer of EAE by serum or serum compo- 
nents has not been achieved.'*'* How- 
ever, several findings indicate that 
antibodies may be of some importance 
in the development of EAE lesions. 
Association of the lesions in chronic 
relapsing EAE with areas of greater 
blood brain barrier permeability, ie, 
periventricular areas, subpial surface 
of the spinal cord, and root entry 
zones, suggests that humoral factors 
may be involved in the tissue dam- 
age." 

Immunohistochemical studies in 
acute ordinary EAE- showed the 
presence of Ig-within the CNS lesions, 
perivascular accumulation of Ig, fi- 
brinogen, and complement,” and a 
variable amount of perivascular in- 
flammatory cells with intracytoplas- 
mie Ig. Nc immunohistochemical 
data are available on chronic progres- 
sive or chronic relapsing EAE. We, 
therefore, studied the occurrence and 
distribution of serum components and 
Ig-containing cells in the CNS lesions 
of animals in different stages of 
relapsing EAE. 


MATERIALS AND METHODS 


Hartley guinea pigs (14 to 21 days old) 
were injected with 0.1-mL encephalitogen- 
ic emulsion inte the dorsum of each hind 
leg. Each dose eontained 50 mg of guinea 
pig (Hartley) spinal cord emulsified in a 1:1 
mixture of physiological saline and com- 
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plete Freund's adjuvant (CFA) to which 10 
mg/mL of heat-killed Mycobacterium tu- 
berculosis was added. Becaase of the severe 
course of the disease in Hartley guinea 
pigs, none of them survived long enough to 
be studied in the late stage o? the disease 
(400 days after sensitization). Therefore, 
the late stage of the disease was studied in 
less severely affected straim 13 guinea pigs, 
sensitized as previously described. Control 
guinea pigs were immunized with CFA 
with 10 mg/mL of Mycobacterium. 

The animals were fed guinea pig pellets, 
cabbage, and water ad libitum. They were 
weighed and examined ‘or neurological 
signs daily. Groups of guinea pigs were. 
sampled in different stages o? the disease 
and those with typical reurological and 
pathologieal changes were selected for the 
immunohistochemical studies. Table 1 
shows the numbers of guinea pigs and 
different stages of the disease studied. 

The guinea pigs were anesthetized with 
pentobarbital sodium (Nembutal) and per- 
fused via the aorta with physiological 
saline. Brains and spiral cords were 
removed, unfixed specimeas embedded in 
an embedding medium fer frozen tissue 
specimens, and quickly frozen in a slurry of 
2-methylbutane and liquid nitrogen. Cryo- 
stat sections were mounted on slides and 
fixed in 4% paraformaldenyde in isotonic 
phosphate buffer (pH 7.4) at 4 °C for 30 
minutes. After washing with 0.01M phos- 
phate buffer in physiologieal saline (PBS), 
the sections were incubated “or one hour 
with fluorescein isothiecyanate-labeled 
IgG fractions directed against the fol- 
lowing: guinea pig IgG, IgA, IgM; guinea 
pig complement compounc C3; and guinea 
pig fibrinogen/fibrin. The specificity of 
these antisera was verified by immunoelec- 
trophoresis. 

To study tissue-bound lg, unfixed cryo- 
stat sections were air dried ard the major- 
ity of the unbound Ig removed by ex- 
tensive washing with PBS prior to 
immunostaining.” After mounting in PBS- 
glycerol, the sections were viewed in a 
fluorescence microscope. after evaluation 
of the specimens in tne fluorescence 
microscope, the sections were stained with 
hematoxylin-eosin and examired under the 
light microscope. 
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Stage of Disease 


Controls (complete Freund's 
adjuvant) 


Incubation period 


First attack 
First remission 


First relapse 
Late chronic 





examined. 











Incubation period 


cells 






First attack 
Ordinary EAE 


lination 





Hyperacute EAE 


nation 





First remission 






First relapse 






Last stage 


tion 





Table 1.—Guinea Pigs Used for Immunohistopathological Studies 


Days After No. of 
Sensitization Guinea Pigs* 

10-150 4 

8 1 

10 1 
10-20 5 

20 1 

50 1 
50-100 4 
400 2 


Table 2.—Morphological and Immunohistochemica! Findings in CNS 
Sections From Guinea Pigs in Different Stages of Relapsing EAE* 


Histopathology : Immunohistology 


Few, small perivascular 
cuffs with mononuclear 


Frequent, large perivas- 
cular cuffs mainly of 
mononuclear cells and 
of varying numbers of 
granulocytes; few 
granulocytes in sur- 
rounding parenchyma; 
minimal or no demye- 


Edema, hemorrhage, 
perivascular necrosis; 
perivascular cuffs 
mainly with granulo- 
Cytes; massive infil- 
trates of granulocytes 
in surrounding paren- 
chyma; little demyeli- 


Few perivascular cuffs 
of mononuclear cells; 
no demyelination 


Invasion of mononuclear 
cells into tissue; pres- 
ence of large demyeli- 
nating plaques 

Few cuffs of mononu- 
clear cells; collagen 
deposition; remyelina- 





























*From each guinea pig, coronal section of brain and three different regions of spinal cord were 










Some perivascular accumula- 
tion of Ig; few Ig staining 
lymphocytes; no C3 staining 

Perivascular accumulation of 
Ig, C3, and fibrin; Ig and C3 
mostly unbound; Ig staining 
lymphocytes and plasma 
cells; lg or C3 staining gran- 
ulocytes and macrophages 


























Massive perivascular accumu- 
lation of Ig, C3, and fibrin; 
considerable amounts of Ig 
and C3 bound to parenchy- 
ma; lg staining lymphocytes 
and plasma cells; lg or C3 
staining granulocytes and 


macrophages 


















No C3 or fibrin staining; Ig 
staining of lymphocytes and 
plasma cells 


In plaque areas binding of Ig 
to parenchyma; inflammato- 
ry cells Ig positive; some 
staining *or fibrin, no C3 


Some perivascular Ig; Ig stain- 
ing lymphoid cells in some 
perivascular cuffs; no C3 or 
fibrin staining 







































*EAE indicates experimental allergic encephalomyelitis Ig, immunoglobulin. 


RESULTS 
First Attack 


The white matter of brain and spi- 
nal cord sections of control guinea 
pigs showed uniform faint back- 
ground staining with Ig, C3, and fi- 
brinogen. Some fluorescing extracel- 
lular material was seen in the spinal 
roots after treatment of the sections 
with anti-Ig. 

Prior to the appearance of clinical 
symptoms, only a few blood vessels in 
the brain and the spinal cord showed 
perivascular accumulation of hema- 
togenous cells. Some lymphocytes 
showed bright intracytoplasmic Ig 
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fluorescence. Small rims of Ig were 
found around vessels with perivascu- 
lar cuffs. Sections stained for comple- 
ment were negative (Table 2). 

With the onset of clinical signs, both 
brain and spinal cords showed a 
dramatic increase in the number of 
vessels with perivascular cuffs of 
inflammatory cells. The most severe 
inflammatory reaction was observed 
in guinea pigs that died or were sam- 
pled two to three days after the onset 
of disease. In some lesions, the inflam- 
matory infiltrate was composed main- 
ly of mononuelear cells (Fig 1, b). In 
other lesions, variable and occasional- 
ly large numbers of polymorphonu- 
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clear leukocytes were found (Fig 1, e). 
In addition, in some guinea pigs, the 
typical picture of hyperacute EAE 
with perivascular necrosis, hemor- 
rhage, and massive infiltration by 
polymorphonuclear leukocytes was ob- 
served (Fig 2, d). In guinea pigs sam- 
pled during later stages of the acute 
episode (six to ten days after onset of 
clinical signs), the inflammatory reac- 
tion was less pronounced. 

Immunofluorescence performed on 
paraformaldehyde-fixed sections 
showed perivascular accumulation of 
all serum components studied. The 
intensity of fluorescence paralleled 
the severity of the perivascular 
inflammatory reaction. Vascular le- 
sions with an inflammatory infiltrate 
composed of mononuclear cells re- 
vealed diffuse Ig (Fig 1, a) and fibrin 
staining in the perivascular space. 
Weak complement staining was seen 
in these lesions (Fiz 1, c and d). In 
hyperacute lesions, perivascular aceu- 
mulation of serum components was 
much more pronourced (Fig 2, a, b, 
and c). 

Cells with Ig stairing were encoun- 
tered frequently in the perivascular 
position in ordinary as well as hyper- 
acute lesions (Fig 1,d, and 2, a). Some of 
these cells were identified after stain- 
ing with hematoxylin-eos:n as lympho- 
cytes and plasma cells. In addition, Ig or 
C3 staining of granulocytes and macro- 
phages was observed (Fig 1, d, 1, f, 2, a, 
and b). No cellular staining was 
observed with antifibrinogen. 

When air-dried sections from ordi- 
nary EAE lesions were extensively 
washed in PBS before immuno- 
staining, most of tke Ig and C3 not 
associated with cells was removed. 
However, in hyperaeute EAE lesions 
with granulocytes ir the inflammato- 
ry infiltrate, strong Ig and C3 stain- 
ing was present in similarly treated 
sections (Fig 2, a and b). 


First Remission 


During the first remission, a few 
vessels with perivascular cuffs of 
mononuclear cells were found. There 
was no invasion of inflammatory cells 
into the parenchyma and no demye- 
lination. Sections stainec for C3 and 
fibrinogen were negative throughout 
the whole remission period. Bright 
intracytoplasmic Ig fluorescence was 
seen in the cells of perivascular cuffs. 
These cells were identified in hema- 
toxylin-eosin-stained sections as lym- 
phocytes and plasma cells. Their num- 
ber increased with duration of the 
remission. Around vessels with larger 
accumulation of cells, a halo of Ig in 
the parenchyma was observed. 


Enranhalamunatlitia PAoraaalll- R 


Firs: Re apse 
Durine the first elapse (one to two 


days after the onset of clinical signs), 
many vessels wese surrounded by 
menonurleareelis that quite often in- 


filtrated the parenc yma. Widespread 
demyelimation and arge confluent de- 
mvelina ed plaques were observed as 
early ae four te f&e days after the 
clinical enset of the disease. In areas 
with excensive pezivascular cellular 
infültratrons Fig & d), binding of Ig 
to the tissue of he white matter was 
observec (Fig 3. c; Some Ig-positive 
cells weve sean ir the parenchyma. 
Gray matter bleod vessels were sur- 
rounded by «ufs c^ inflammatory 
cells, some of them brightly fluores- 
cent for Ig but without staining of the 
adjacent pareach y mæt Fig 3, a and b). 
Large der-yeünz-img plaques (Fig 
3, f). found as early as four days after 
clinical onset ef the first relapse, 
showed some weet perivascular Ig 
fluorescence «Fiz 3, g). In air-dried 
section fam: perivascular Ig 
staining and pronounced binding of Ig 
in the white matter m the periphery 
of some of tue plagues was observed 
(Fig 3, E). In the pacue area, plasma 
cells wit strong Ig fluorescence were 
seen (Fg 3, i). Myelin degradation 





“S07 ald po Fig 1.—First attack, ordinary experimenting allergic encephalomyelitis (EAE): a, b, and c: 
dr rim did iot skow specific fluores- acute episode, three days after clinical onset of disease; blood vessel ir corticosubcor- 
cenee. F brinogen was present in only tical area with cuff of mononuclear cells. Some perivascular leakage of Ig. Few cells with 
trace amour-s (Fz 3, e) Sections bright fluorescence after staining for C3 (paraformaldehyde fixation, x 100; a, Ig; b, 
stained ñor C3 were negative. hematoxylin-eosin; c, C3). d, e, and f: acute episode, two days after clinical onset of 
Late Stage of Disease disease, spinal cord; lesion of ordinary EAE with moderate number of polymorphonu- 
clear leukocytes in inflammatory infiltrate (air-dried sections, X 30; d, Ig; e, hematoxylin- 
In lat sizze- cf the disease (400 eosin; f, C3). 

days afer sensitization), few blood 
vessels were surrcunded by cuffs of 
mononu-lear ceils “Fig 4, b). Some 
guinea pigs showsc expanded Vir- 
chow-Rcbin spaces with noticeable 
collagen depesitior (Fig 4, c). In the 
materia stucied, no lesions with 
recent demyelma ive activity was 

found. 
Some Ig wes seea around blood ves- 
sels of ald ghotic cleques (Fig 4, d). 


Fig 2.—First attaek hyperacute experi- 
menting alerge 3rcephalomyelitis; two 
days Ster omset o ci nical disease, brain. 
a: Immunoc obulir stain in air-dried sec- 
tion shows cerivas-ular binding and intra- 
cytoplasmic "?tusrescent material in inflam- 
mator» cells | * 1C). b: C3 stain in para- 
formabiehyde-fxe« section with massive 
perivascular accumulation of comple- 
ment. Note much ess intensive stain in 
area Cf penvascusar cuff compared with 
surroundine parenchyma (X 100). c: Fi- 
brinogn vsualiz- ion in paraformalde- 
hyde-fxed =sciior shows massive blood 
brain Darrier Garmaq2 (x100). d: Same 
vessels as |^ Fig £z, b, stained with hema- 
toxylir-eosi-. Fer.«escular necrosis with 
massive inf smmæicn by polymorphonu- 
clear Eukocytes. 
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Fig 3.—First relapse. a and b: Two days after clinical exacerbation of disease, brain: 
cortical blood vessel with numerous perivascular mononuclear cells, many of them 
showing bright intracytoplasmic fluorescence after staining for lg (paraformaldehyde 
fixation, a, lg; b, hematoxylin-eosin, x 140). c, d, and e: Four days after clinical 
exacerbation of disease, spinal cord; initial lesion with beginning tissue infiltration by 
inflammatory cells. Pronounced perivascular staining of white matter parenchyma by Ig, 
only minor staining of fibrinogen, c. d: air-dried sections (c, Ig; d, hematoxylin-eosin; and 
e, paraformaldehyde fixation; fibrinogen, x 100). f, g, h, and i: 17 days after clinical 
exacerbation of disease, spinal cord; large demyelinated plaque in white matter (anterior 
column) of spinal cord with increased cellularity (f: hematoxylin-eosin, x 35). g: Center 
of same plaque with some perivascular Ig accumulation (paraformaldehyde fixation, Ig 
stain, x 100). h: Periphery of same plaque with staining of structures reminiscent of 
myelin sheaths (paraformaldehyde fixation, Ig stain, x 100). i: Plasma cells in periphery 
of same plaque (paraformaldehyde fixation, x 400). 
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Cells with bright Ig stzining, which 
were mostly lymphocytes and piasma 
cells, were found somet:mes in peri- 
vascular cuffs (Fig 4, a). The old 
lesions also contained numerous cells 
with small globules of yellcw to 
orange fluorescing lipopigment (Fig 
4, d). Complement or fibrin were not 
observed. 


Choroid Plexus 


The choroid plexus in control guinea 
pigs showed no histopathological ab- 
normalities. The stroma showec only 
diffuse Ig staining and no C3 or fi- 
brinogen. 

During the early stage of the acute 
episode, inflammatory infiltrates 
composed of mononuclear cells and 
polymorphonuclear leukocytes were 
seen in the villi. During the first re- 
mission and the first relapse, the 
degree of inflammation was variable, 
with infiltrates composec of mononu- 
clear cells, sometimes resembling 
lymph follicle-like structures (Fiz 5, a 
and b). In late stages of the disease, 
inflammatory cells were found only 
sporadically. Some of the inflammato- 
ry cells in the choroid plexus showed 
intracytoplasmic Ig (Fig 5, a). Extra- 
cellular deposits of Ig and C3 were 
seen as early as the acute episode but 
were more pronounced during first 
remission, first relapse, and late 
stages of the disease (Fig 5, c, d, and 
eJ. These deposits were either ar- 
ranged in a linear fashion along the 
bases of the epithelial lining of the 
ependyma or as small granular depos- 
its in the stroma (Fig 5, d and ea. 


COMMENT 


The immunohistochemical studies 
of the CNS of guinea pigs with chronic 
relapsing EAE showed presence of 
different serum components anc dif- 
ferent distribution of serum elements 
during the first attack, remission, and 
subsequent relapses of the disease. 
Before onset of neurological symp- 
toms, only small amounts of Ig were 
found around the few vessels heving 
perivascular cuffs of mononuclear 
cells. With the onset of the acute 
episode, however, a dramatic increase 
both in the number of vessels with 
perivascular cuffs and in the accimu- 
lation of Ig, C8, and fibrin in the 
surrounding parenchyma was ob- 
served. These results are in agree- 
ment with previous immunohistclogi- 
cal studies on acute EAE.?^*? The 
comparison of paraformaldehyde- 
fixed CNS sections from guinea pigs 
during the first attack with air-dried 
sections in which most of the unbound 
material had been eluted with PBS 
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shewed that the majority of Ig was 
net tissue-bound. However, binding of 
lg and C3 to the parenchyma was 
ebserved around 2iood vessels with 
lare numbers of pelymorphonuclear 
leukocytes and fibrn deposits. This 
observation suggests binding of spe- 
dfe antibodies. 

Antibrain antibedies have been 
demonstrated in the sera of rabbits 
and guinea pigs with acute EAE." 
In both spemes, such antibodies also 
induced dem-velination of CNS tissue 
cultures in a comoiement-dependent 
reaction. However, the studies of 
Bresnan et al^ indicate that in the 
ving anima! demyelination was not 
induced by EAE serum alone but 
occurred as the result of an antibody- 
dependent cell-mediated reaction. In 
add tion, destructicn of the tissue may 
have been caused nonspecifically by 
proteolytic enzymes released by poly- 
morphonuclear cels. These cells are 
knewn te be attracted both by degra- 
dative products of fitrin** and comple- 
ment fragments formed during the 
act ation of complement when it is 
bincing to antigen-antibody com- 
plexes.’ It also has been shown that 
release of hydrolases from polymor- 
phemuclear cells is induced by comple- 
ment fragments.“ Furthermore, fi- 
brin deposits and 2¢ema in rats and 
an increased number of polymorpho- 
nuclear leukecytes in the lesions of 
guimea pigs seem to correlate well 
with the clinieal severity of EAE." * 

Daring the chromic stage of the 
disease, starting with the first remis- 
sion fibrinogen wzs present in small 
amounts and eomplement could not be 
detected. On the other hand, Ig-con- 
tain.ng lymphocytes and plasma cells 
were found in perivascular cuffs and 
in the CNS parenchyma. In addition, 
Iz binding èo myelin sheaths was 
observed in the periphery of actively 
demyelinating plaques. The occur- 
rence in chrenic EAE of relatively 
large numbers of plesma cells within 
chronic EAE lesions znd the surround- 
ing parenchyma ło has been re- 
ported in light andelectron microscop- 
ie studies by Rame et al’ and us.’ 
Likewise, y-globulin-containing lym- 
phoid cells have been observed in mul- 
tmple sclerosis (MS) lesions.?-' These 
cells were found m highest numbers 
witxn the plaques and periplaque 
areas and less in the surrounding 
white matter. *^* The number of these 
cells was higher -n clinically more 
rapidly progressing cases and histo- 
legically more active lesions.?*?* 

A similar eorrelation between the 
number of Ig-con-aining cells with 
clinical and histological activity of the 
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Fig 4.—Chrone& relapsing experimental allergic encephalomyelitis, late chronic stage, 
400 days afte sensitization. a and b: Subependymal blood vessel with inflammatory 
infiltrate, composed of mononuclear cells (paraformaldehyde fixation, a, Ic; b, hematox- 
ylin-eosin; x 5). c and d: Large old lesion in internal capsule with gliosis and alteration 
of vessel wall= Some diffuse Ig staining around blood vessels brightly orange to yellow 
fluorescing gl»bules within tissue, probably representing lipopigmert (paraformalde- 
hyde fixation; >, hematoxylin-eosin; d, Ig; x 70). 


Fig 5.—Chroni= relapsing experimental allergic encephalomyelitis choroid plexus. a and 
b: First remission, 58 days after sensitization. Lymph follicle-like structure in choroid 
plexus stroma with some brightly fluorescing lymphocytes (paraformaldshyde fixation; a, 
Ig; b, hematoxylin-eosin; x 200). c, d, and e: Late chronic stage, 400 days after 
sensitization. c: Diffuse lg staining in plexus stroma in paraformaldehyde-fixed sections 
(lg stain, x 190). d: Linear or granular deposits in stroma, especially in region of 
basement membrane of plexus epithelium after staining for C3 (paratormaldehyde 
fixation, x 10C). e: Similar staining pattern as in Fig 5, d. Air-dried secton after staining 
for Ig ( x 100). 
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disease is also observed in the chronic 
stages of relapsing EAE. These cells 
may account for the local production 
of some of the Ig. Increased IgG/ 
albumin ratios in brains of guinea 
pigs with chronic relapsing EAE are 
in agreement with such a possibility.” 
It is tempting to speculate that in 
chronic EAE the bright Ig staining in 
the periphery of actively demyeli- 
nating plaques in air-dried, PBS- 
washed sections may be because of 
specifie binding of antibodies. More 
so, no nonspecific Ig labeling above 
background levels was observed when 
spinal cord sections of control guinea 
pigs were incubated with normal 
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guinea pig serum (I. Grundke-Iqbal, 
PhD, H. Lassmann, MD, H. M. Wis- 
niewski, MD, PhD, August 1978). Sim- 
ilarly, it has been observed in MS by 
immunohistofluoreseence on air-dried 
sections that in the plaque areas some 
IgG could not be removed by exten- 
sive PBS washings.” 

In the choroid plexus in experimen- 
tal as well as in control guinea pigs, 
the presence of Ig in the perivascular 
stroma was observed. This could be 
explained by the fact that the blood- 
CSF barrier is localized in the plexus 
epithelium.** 

Granular and linear deposits of Ig 
and C3 were observed in all stages of 
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relapsing EAE. Similar deposits of Ig 
and C3 have been found in the choroid 
plexus of mice with spontaneous 
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acute serum sickness." In each of 
these diseases, involvement of immu- 
nocomplexes in the pathogenesis is 
implicated. 
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Botulism and Memory 


EK. York Haaland, PhD Larry E. Davis, MD 


* Although botulinum toxin is thought 
not -o affect the human CNS, previous 
studies have rot examined those behav- 
iors, such as memory, that have been 
shown to be dependent on central acetyl- 
choline transmissien. In eight patients 
with type A botulism, subjective analysis, 
bedside memory testing, and formal mem- 
ory testing with Hebb’sverbal sequencing 
test Corsi's nonverbal sequencing test, 
end Suschke's verbal serial list learning 
test "ailec te demonstrate impairment in 
immediate and recent memory. Botulism 
severe enough to biock peripheral nico- 
tinic and muscarinic cholinergic trans- 
misson does not bleck those central 
cho-iergic synapses involved in memo- 
ry. 

(Arch Neurol 37:657-358, 1980) 


que effects of boftrlinum toxin on 
neuromuscular junctions have been 
wel documented,’ but the effects of 
the toxin en the CNS are inconsis- 
ten-^* Behaviora! studies have not 
assessed skills that Fave been shown 
te be dependent on central acetylcho- 
lime tramsmission** We examined 
the effects of botu&inum toxin on 
recemt memory s<ills, a behavior 
known to be dependent on central 
cholinergic transmission.’-!° 


PATIENTS AND METHODS 


During the week of Abril 9 to 16, 1978, 34 
indi-duals contractec botulism after eat- 
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ing at one restaurant in Clovis, NM." Type 
A botulism texin was identified by the 
Center for Disease Control, Atlanta, in the 
serum of several patients and in the three- 
bean and pota:o salads served by the res- 
taurant.^ Eight patients, who were hospi- 
talized in Albuquerque, NM, were evalu- 
ated in this study. Six patients had marked 
peripheral weaxness and respiratory paral- 
ysis requiring -ssisted ventilation for up to 
four months. Tae other two were less weak. 
All patients bad evidence of peripheral 
autonomie nervous system paralysis with 
dry mouth, loss of accommodation, and/or 
absent bowel sounds. Therefore, the toxin 
blocked releas at both muscarinic and 
nicotinic sites Demonstration of this 
effect is important, since most central chol- 
inergic receptors are thought to be musca- 
rinic.’ Each botulism patient was carefully 
matched by sez, age, and education with a 
control patient. The mean age of the three 
men and five women who contracted botu- 
lism was 35 years, + 12 SD; the mean 
number of years of education was 13, +4 
SD. In the control group, equally matched 
for sex, the mean age was 37 years, +13 
SD; the mean number of years of education 
was 18, +4. Hospital testing conditions 
were also similar for the two groups. 

Subjective assessment of the memory 
function of all patients with botulism, as 
well as bedside mental status testing, was 
performed at admission and serially for the 
following year Objective memory tests 
were routinely administered once to each 
patient as soo» as respiratory assistance 
was no longer required and the patient was 
able to cooperate. 

Immediate znd recent memory skills 
were assessed with Hebb's verbal! and 
Corsi’s nonverbal span and supraspan 
tests. Both tests compared accuracy of 
response sequences in repeated vs nonre- 
peated digit amd block sequences. Impair- 
ment of repeated sequences in both tasks 
has been assocated with recent memory 
deficits and hippocampal damage.'* 

Buschke's verbal serial list learning 
test? was als» used in the restricted 
reminding concition. Buschke's test evalu- 
ates learning and retention of ten words 


for common clothing presented orally at a 
rate of one word every cther second, over 
ten trials. The subject is reminded before 
each trial only of the words not previously 
recalled on any trial. The measures record- 
ed were the last trial a reminder was 
required, the number o? words in long- 
term storage (recalled once without re- 
minder) by trial 10, and the number of 
words retrieved randomly or consistently 
on trial 10 (ie, recalled on some trials or 
recalled on all trials after initial recall). 


RESULTS 


On hospital admission, all patients 
who had contracted botulism had 
remarkably good memcry for the 
details leading to their hospitaliza- 
tion, ineluding temporal sequence and 
time of onset of each symptom. As the 
patients recovered, all could recall the 
events that had transpired during 
their hospitalization. One year later, 
they believed there had been no per- 
manent impairment of memory, and 
they still had excellent recall for 
events surrounding their illness. 

Immediate verbal and nonverbal 
memory, assessed by digit and block 
span, did not differ frcm controls, 
according to t tests. Mean digit span 
was seven numbers for both groups, 
while mean block span was six blocks 
for both groups. No significant group 
differences were demonstrated when 
the percent correct trials for the 
repeated and nonrepeated sequences 
were compared, which suggested that 
there was no difference in learning 
between the two groups (Table 1). 
There were also no significant group 
differences on any of the storage or 
retrieval measures of Busehke's serial 
list learning task, even when group 
differences were separately assessed 
on each of the ten trials (Table 2). 

There was no disparity between the 
performance of the six severely 
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Verbal Test of Numbers, % Correct 


SSS 


Recurrent 


Nonrecurrent 





Visual Test of Blocks, % Correct 


——__—_—_- rr —KeveX——_, 


Nonrecurrent Recurrent 


*Comparisons between groups of recurrent-nonrecurrent difference scores were not significant 
for numbers (t = 1.6249, df = 14) or blocks (t = —.778, df = 14). 


Long-term 
Storage? 


Botulism 
Control 


Random 
Retrievalt 





Trial of Last 
Presentation 


Consistent 
Retrievali 


*Comparisons between groups were not significant for any of the four measures, according to t 


tests. 
tBased on trial 10, the final trial. 
Based on trial 9. 


affected patients and the two with 
moderate cases of botulism. One 
patient tested both while receiving 
respiratory assistance and 12 weeks 
later, when the respirator was not 
needed, demonstrated no perfor- 
mance change on the block sequencing 
task. This suggests that memory per- 
formance did not change as the 
effects of the toxin cleared. 


COMMENT 


There is considerable evidence in 
the peripheral nervous system that 
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botulinum toxin can decrease acetyl- 
choline levels at both nicotinic’ and 
muscarinic’? sites and did so in our 
patients. There is also limited experi- 
mental evidence that botulinwm toxin 
can cross the blood-brain barrier to 
enter the brain" and can specifically 
bind to brain cholinergie synapses.'* 
In man, many central cholinergic 
synapses have been identified’ and 
the functions of some have been char- 
acterized.*'^ Recent, but not imme- 
diate, memory processing is one func- 
tion that has been shown to involve 
cholinergie synapses.*'^ Interference 
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with recent memory can occur with 
pharmacologic blockers of these syn- 
apses.*'^ The same or similar memory 
tests used in our study have been 
shown to be sensitive to damage" or 
pharmacological manipuiation*"" of 
the central cholinergic system. Thus, 
they should be suitable for use in 
determining whether botulism affects 
central cholinergic synapses in man. 
However, we found no significant dif- 
ferences between the controls and 
botulism patients on any of the tests 
administered, including measures of 
immediate and recent verbal and non- 
verbal memory and storage or retriev- 
al of verbal information. Since the 
tests used have verified validi- 
ty,9*5 these results imply that 
botulinum A toxin capable of produc- 
ing severe peripheral cholinergic 
blockage does not inhibit central cho- 
linergie systems that control memory. 
We do not know, however, whether 
the failure to inhibit these central 
neurons is because the toxin does not 
cross the blood-brain barrier, is iracti- 
vated by endogenous enzymes after 
crossing the barrier, or fails to effec- 
tively bind and block cholinergic 
synapses involved in memory. 
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Abetalipoproteinemia 


Report of Two Cases and Review of Therapy 


D. 3oger Ilingworth, MD, PhD; William E. Connor, MD; Rcbert G. Miller, MD 


* The clinical presentation and course 
of abetalinoprcteinemia in two male 
patients, s chile and an adult, are de- 
scribed. Apoprotein 3 was absent in both 
cases and sach patient had > 50% acan- 
thocytes present an peripheral blood 
smear. Family studes revealed normal 
lipid profiles in tte parents of both 
patents, which is consistent with the 
usual autosomal recsssive inheritance of 
this disorder. In addition to a low-fat diet, 
bot patients have seen maintained on 
higa doses of vitamins A and E. In the 
adul: patieat, detailec evaluations over a 
five-year period have tailed to show any 
progressioa ofneurolegical disease while 
mairtained or high-dose vitamins. The 
role of supplementa! vitamins A and E in 
the therapy! abetalinoproteinemia is dis- 
cussed. 

(Arch Neuro! 37:659-662, 1980) 


Aetali»eproteinemia is an inherited 

disozcer of lipid metabolism char- 
acterized by hypoeaclesterolemia, fat 
ma absorption, acanthocytes, retinitis 
pigmentesa, and a progressive neuro- 
logical syndrome consisting of are- 
fiexia, ataxia, and less of propriocep- 
tive sensation? Biechemically, the 
hallmark of this disorder is the 
absence of apapretein B in plasma. 
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This apoprotein is necessary for the 
synthesis and structural integrity of 
chylomicrons, very low-density lipo- 
proteins (VLDL), and low-density 
lipoproteins, and all three of these 
lipoproteins are therefore absent in 
abetalipopro-einemia. Fat malabsorp- 
tion, attribu-able to the blockade in 
chylomieron formation, is present 
from birth ard results in a progressive 
deficiency of the fat-soluble vitamins 
A, E, and K. Hypocholesterolemia and 
the presence of acanthocytes in the 
peripheral blood also appear to be 
present from birth, whereas the devel- 
opment of metinitis pigmentosa, to- 
gether with »rogressive signs of cen- 
tral and peripheral nervous system 
dysfunction, occur insidiously during 
the first two decades. 

We describe the biochemical and 
clinical findmgs in two previously 
unreported cases of abetalipoprotein- 
emia. The patients, a child and an 
adult, were male. These cases are dis- 
cussed in the light of current views on 
the pathophrzsiology of the progres- 
sive retinal and neurologic dysfunc- 
tion, as well as recommended treat- 
ment. 


PATIEMTS AND METHODS 


Both patien-s have been followed up in 
the Clinical Research Center at the Univer- 
sity of Oregon Health Sciences Center, 
Portland, and have been maintained on 
diets restricted in fat (8% to 12% of total 
calories). Wher appropriate, informed con- 
sent was obtamed in accordance with the 
policies of the Human Research Committee 
of the University of Oregon Health 
Sciences Center. After an overnight fast, 
blood samples were drawn into tubes con- 
taining ethylenediaminetetraacetic acid 
(EDTA) (1 mg.mL), and plasma cholesterol 
and triglyceride concentrations were de- 


termined by automated methods.’ Lipopro- 
teins were separated by sequential ultra- 
centrifugation, and the level of apopro- 
teins was determined by 2lectroimmunoas- 
say* in the laboratory of Petar Alaupovic, 
PhD, of the Oklahoma Medical Research 
Foundation. 


REPORT OF CASES 


Case 1.—A 26-year-old man, born in 1952, 
has had intermittent diarrhea and stea- 
torrhea since birth. At age 13, he first 
noted tremulousness of the right arm, fol- 
lowed one year later by incoordination 
involving the left hand. Two years later the 
patient's gait became unsteady, with a 
tendency to sway. The d agnosis of abeta- 
lipoproteinemia was first established at 
age 15, at which time the patient had 
absent muscle stretch reflexes, an ataxic 
gait, dysmetria, and a pesitive Romberg’s 
sign. Vibratory and position senses in both 
upper and lower extremities were dimin- 
ished, but ophthalmoscepic examination 
was reported as normal. 

The patient was seen irtermittently over 
the next seven years with progressive 
worsening of ataxic gait and night vision. 
Treatment during this period consisted of 
a low-fat diet without sapplemental vita- 
mins. In 1974, at age 22, the patient was 
started on a regimen of vitamin A, 10,000 
IU/day, and vitamin E, 2000 IU/day. Oph- 
thalmoseopic examinatien at this time 
showed fine mottling of the retina consis- 
tent with retinitis pigmentosa, and an 
electroretinogram showed no detectable 
response under either scetopic or photopic 
conditions. Subjectively, the patient noted 
an improvement of scotopie vision with the 
institution of vitamin A therapy. Because 
plasma vitamin E levels remained unde- 
tectable (< 1 ug/mL), the dosage of vita- 
min E was increased to 9,000 IU/day in 
1975 and has resulted in bw but detectable 
plasma concentrations simce that time (Ta- 
ble 2). Oral phytonadione (vitamin K,), 5 
mg twiee monthly, has been prescribed 
since 1977 and had resulted in normal 
prothrombin times. 
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The patient’s history does not suggest an 
increased susceptibility to infection. Fami- 
ly studies have revealed no consanguinity 
in the preceding two generations, and the 
cholesterol and apoprotein B levels are 
normal in both parents (Table 1). The 
patient has no siblings. The patient is small 
(weight, 53 kg: fifth percentile; height, 168 
em: 12th percentile), is intellectually 
normal (IQ of 107 on the Wechsler Adult 
Intelligence Scale), and has shown no evi- 
dence of intellectual deterioration over the 
last five years. Fine mottling of the retina 
without bony spicule formation was noted. 
Cardiac examination was normal and there 
was no hepatosplenomegaly. Cranial nerve 
function was normal, with the exception of 
a mild weakness of both lateral rectus 
muscles, slight ocular dysmetria, scanning 
speech, and a coarse tremor of the head at 3 
to 5 eps. Muscle stretch reflexes were uni- 
formly absent and plantar responses were 
flexor. A prominent action tremor was 
evident in the arms with mild dysmetria, 
dysdiadochokinesis, and some impairment 
of check reflexes. Muscle tone was reduced. 
Vibratory and proprioceptive sensations 
were virtually absent, and two-point dis- 
crimination in the fingertips was 12 mm 
(normal, < 5 mm). There was a mild reduc- 
tion of pinprick and temperature sensation 
in a stocking and glove distribution to 
midealf and midforearm. The gait was 
wide-based and lurching, and Romberg's 
sign was present. 

Pertinent laboratory data are shown in 
Table 2. Ultracentrifugal separation of 
plasma has revealed only trace amounts of 
density < 1.068 g/cu em lipoproteins 
together with below-normal levels of high- 
density lipoprotein (HDL) (HDL cholester- 
ol level, 24 mg/dL). Although not analyzed 
in either of our cases of abetalipoprotein- 
emia, lipoproteins present in the density 
< 1.063 g/cu em fraction have been 
reported to be larger than normal and have 
an unusual mosaic appearance under the 
electron microscope.^* In agreement with 
other reports,** the composition of HDL in 
this patient was abnormal and revealed 
increased molar proportions of sphingo- 
myelin and free cholesterol, reduced abso- 
lute concentrations of apoproteins A-I, A- 
II, C-I, C-II, and C-III, and a complete 
absence of apoprotein CIII-1 (D. R. Illing- 
worth, MD, unpublished observations, 
1979). Apoprotein B has been consistently 
absent, and plasma triglyceride levels did 
not change following ingestion of 25 g of 
dietary fat. 

Results of nerve conduction studies 
undertaken at least once a year from 1974 
to 1979 have remained unchanged. Normal 
results have been obtained for motor nerve 
conduction velocities and distal motor 
latencies in the median, ulnar, peroneal, 
and posterior tibial nerves. The amplitude 
of the compound muscle action potentials 
have been reduced over the distal limb 
muscles. Sensory action potentials have 
been diminished in amplitude over the 
median and ulnar nerves with normal 
latencies but have remained consistently 
undetectable over the sural nerve. Electro- 
myographic evidence of chronic partial 
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Table 1.—Plasma Lipid and Apoprotein B Concentrations 
in Patients With Abetalipoproteinemia and Their Parents 


Concentrations, mg/dL 


——_— LS N 


Cholesterol* 

Case 1 

Proband 25 

Father 

Mother 
Case 2 

Proband 

Father 

Mother 


*Normal concentration, 198 + 40 mg/dL. 
TNormal concentration, 106 + 38 mg/dL. 
tNormal concentration, 115 + 20 mg/dL. 


denervation has also been consistently 
present in the distal limb muscles. Full 
details of the nerve conduction studies 
together with morphometric data have 
been presented elsewhere.’ The patient has 
recently become the father of a healthy 
boy. 

Case 2.—A 6-year-old boy was born in 
1972 (weight, 3.8 kg [7 lb, 4 oz]) after a 
normal pregnancy and delivery. During the 
first few months of life, he was consistent- 
ly intolerant of milk, and at 7 months of 
age he was evaluated for failure to thrive. 
Studies at this time disclosed > 50% acan- 
thocytes on peripheral blood smear, hypo- 
cholesterolemia, and absent very low- and 
low-density lipoproteins leading to the 
diagnosis of abetalipoproteinemia. He was 
initially treated with a low-fat diet supple- 
mented with medium-chain triglycerides 
and progressed well on this regimen. Sup- 
plemental vitamins À and E were also 
begun at this time, although their dosage is 
not known. At the age of 2, hepatomegaly 
and decreased stretch reflexes were noted 
on examination. Pertinent laboratory find- 
ings at this time included a cholesterol level 
of 24 mg/dL and a triglyceride level of 8 
mg/dL. A liver biopsy revealed marked 
fatty transformation of the hepatic paren- 
chyma with fibrotic changes indicative of 
early portal cirrhosis. 

Because of the possible association* 
between dietary medium-chain triglyce- 
rides and hepatic steatosis and cirrhosis, 
therapy with medium-chain triglycerides 
was terminated and the patient was main- 
tained on a fat-restricted diet with vitamin 
supplementation. Two years later, at age 4, 
the patient was hospitalized for herpes 
simplex dermatitis and impetigo, at which 
time mild hepatomegaly, areflexia, and 
fine pigmentary changes of the peripheral 
retina were found on examination. 

Past medical history is positive for fre- 
quent respiratory and skin infections. 
Impaired nocturnal vision has not been 
noted. 

There was no evidence of consanguinity 
in the preceding two generations nor fa- 
milial history of disorders similar to 
abetalipoproteinemia. Both parents have 
normal levels of cholesterol, low-density 
lipoproteins, and apoprotein B, and do not 
have hypobetalipoproteinemia (Table 1). 

The patient has been followed up at the 
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University of Oregon Health Sciences Cen- 
ter since the age of 4!^ years. He is of short 
stature and has remaired below the fifth 
percentile for his height (96 em at 4.6 years, 
100 em at 5.7 years, 105 cm at 6.4 years) and 
between the tenth and 25th percenti e for 
body weight (15.0 kg at 4.6 years, 19.0 kg at 
5.7 years, and 20.1 kg at 6.4 years). Overall 
development is considered to be 1 to 1% 
years below chronological age. Although 
not formally tested, the patient is intellec- 
tually immature and easily distractib:e but 
has shown no evidence for a decline in 
intellectual function over tae last three 
years. There is slight pigmentary mottling 
of the peripheral retina, normal cardiac 
examination results, and no kepatomegaly. 
Neurological examination is normal except 
for areflexia, and the patiert has normal 
coordination and gait. Current oral medica- 
tions (1977 to present) are vitamin A, 5,000 
IU/day, vitamin E, 4,000 IU /day; anc phy- 
tonadione, 5 mg twice monthly. 

Laboratory data are given in Table 2. 
Lipoprotein studies were similar to those 
in case 1 and showed a complete absence of 
immunologically detectable apoprotein B. 
Plasma triglyceride and cholesterol evels 
did not change following ingestion o? 15 g 
of dietary fat. Motor nerve conduction 
velocities in 1978 (age 5) were within the 
normal range, with normal distal motor 
latencies and compound muscle action 
potential amplitudes.’ The amplitudes of 
the sensory nerve action potentials were in 
the low to normal rarge and the listal 
latencies were normal. 


COMMENT 


The complete absence of apoprotein 
B from plasma may exist on the oasis 
of two distinct genetic traits, "c assi- 
cal" autosomal recessive abetalipopro- 
teinemia' and the homozygous form of 
hypobetalipoproteinemia, ? which is 
an autosomal domirant trait. These 
disorders may be distinguished on the 
basis of lipid values in the parerts of 
affected patients. Both patients de- 
scribed in this report have the more 
common autosomal recessive form of 
abetalipoproteinemia and have par- 
ents with normal cholesterol values. 

Treatment of abetalipcproteinemia 
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"emogtobir., 9 dL 13-14.5 


Chotesterol mg/dL 25-32 


10-40) 






Na, K, CI, CC., glu- 
cese. BUN, cseati- 
nime, Ca, ?O. urie 
acid, serum protes. 
SPEF.1 bilirubin, B... 






T,, T,. TSH 
Sectrocardiogram Normal 
Echocardiogram Normal 


Siectroretinogram 


tial 


Neuroicgice! changes 


Family histcy end Ibic 
profile 


Normal 


Table 2.—Physical and Laboratory Data 


LT, 


Case 1 Case 2 
Age. yr(birth year) 26 (1952) 6 (1972) 


eight. kg 53 18 


"ermatocrit. 9; 40-43 33-37 

BC > 5096 acantho- > 5096 acanthocytes 
cytes 

Protnrcmbi: time, s= 12-14 (normal, 10) 13 


Triglyceride mc” dL 3-8 3-6 
Zhotesterollin censry 1-3 1-2 
< 1.053 ipoproteme, 
mg/dL 
Apoprotein 3, mg/c. 0 (normal, 0 
115 + 20) 
Serum carc:ene, ug `d. 5-8 (normal, 50-300) 4 
Serum vitamim A, IU” 175 (normal, 65-275) 40 
dLt 
Serum vitamin E, ug" 1-2 (normal, 5-30) 1.1 
mL} 
Lactic eehydro#enase. 300-500 (normal, 420-490 
U ^mL 115-225) 
Alkaiine phespkata=- 40-75 (normal, 220-230 
Urb 30-105) 
SGOT, U/mL 60-120 (normal, 83-86 


All normal 


Nonresponsive 


Normal motor, low 
amplitude de- 
synchronized sen- 
sory action poten- 


Steatorrhea@on high fat Yes Yes 
diet 
Retinitis pigmentosa Yes Mild 


Ataxia, tremor, ab- 
sent deep tendon 
reflexes 





Findings 






11-12.5 








25-32 






















All normal 















Normal 
Not obtained 
Normal 


Normal motor, reduced 
amplitude of sensory 
potentials 


























Absent deep tendon re- 
flexes 






Normal 





“Corrected t» narma with parenteral vitamin K. Values have remained normal with supplemen- 


tal eral phytonaciome (E mg twice monthly). 


7Walues were obrained"while patients were taking vitamin A (Aquasol A) (10,000 IU and 5,000 IU 
daily in cases ard 2, respectively) plus vitamin E (9,000 IU and 4.200 IU daily in cases 1 and 2, 


respectively). 
TSerum protein electexchoresis. 
ST hyroid^stimuia* ng Fasmone. 


is Cirected toward the prevention of 
steaztorrhea and toward measures that 
may retard the development of the 
neurological amd retinal manifesta- 
tions of the disarder- In both patients, 
use ef a diet in wh ch the fat content 
was restricted to 35 to 12% of the 
calories resulted in well-formed stools 
and one to three bowel movements per 
day- Increased intzkes of dietary fat 
resulted in more frequent bowel 
movements (particiarly in case 2), 
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and occasionally led to profound diar- 
rhea. We do not advocate the use of 
supplementa! medium-chain triglycer- 
ides in patients with abetalipoprotein- 
emia because of the possibility that 
they may aggravate hepatic steato- 
sis.” Partin et al‘ documented progres- 
sive micronodular cirrhosis in a child 
with abetalioproteinemia who re- 
ceived medium-chain triglyceride sup- 
plements for 14 months. In the pres- 
ent report (case 2), a liver biopsy after 


medium-chain triglyceride therapy re- 
vealed fibrosis and fatty infiltration 
of hepatocytes consis:ent with early 
cirrhosis. Although further biopsy 
specimens have not been obtained, it 
is noteworthy that the hepatomegaly 
detected at the time of biopsy in 1974 
was not found on the most recent 
examination in 1978. Expansion of the 
two-carbon pool by .medium-chain 
triglycerides with stimulation of en- 
dogenous triglyceride synthesis, in a 
manner analogous to that found with 
chronic ethanol ingestion, has been 
proposed as one possible cause of 
these changes.* 

Although the pathcgenesis of the 
retinal and neurologie abnormalities 
in abetalipoproteinem a remain poor- 
ly understood, both seem to represent 
acquired rather than developmental 
abnormalities that primarily affect 
the lipid-rich membranes of myelin 
and the bacillary layer of the rod and 
cone cells). Two theories have been 
proposed to explain this predilection. 
In the first, enhanced peroxidation of 
unsaturated fatty acids eontained in 
the phospholipids of myelin and other 
membranes is believed to be the pri- 
mary insult. This increased peroxida- 
tion may occur secendary to the 
marked deficiency of the natural 
antioxidant vitamin E, which occurs in 
abetalipoproteinemia. Ar alternative 
theory suggests that the abnormally 
low lipid concentration ir the plasma 
(and presumably interstitial fluid) of 
patients with abeta ipcproteinemia 
may result in secondary changes in 
the composition and structure of neu- 
ral and retinal membranes. Such a 
disturbance in the normal exchange of 
cholesterol and indivicual phospholip- 
ids between erythrocytes and plasma 
HDL is believed to be responsible for 
the acanthocytic transformation of 
these cells,” and may, over a longer 
time period, lead to similar changes in 
the plasma membranes o? other cells. 

In addition to impaired absorption 
of dietary fat, the inabiity to form 
chylomicrons also resu ts in a deficien- 
cy of the fat-soluble vitamins A, E, 
and K. Oral supplementation with 
water-soluble forms of vitamin A 
(Aquasol A) or vitamin K, (Mephyton) 
alleviate the deficiencies for both of 
these vitamins, although high doses 
(200 to 400 IU/kg/day) of vitamin A 
are needed. Normal plasma levels of 
vitamin A on this regimen (Table 2) 
reflect the fact that despite impaired 
absorption and transport from the 
intestine, subsequent transport of 
vitamin A in plasma by retinol-bind- 
ing protein is not impaired in abetali- 
poproteinemia. In case 1, a subjective 


Abetalipoproteinemia—lllingworth et al 661 


PUERO 


Ad 


TEDY 


improvement in scotopic vision was 
noted after initiation of vitamin A 
supplementation, but the electroreti- 
nogram, which initially showed no 
response, remained unchanged. Other 
workers have reported improvements 
in both dark adaptation" and the elec- 
troretinogram''” following the insti- 
tution of high-dose vitamin A therapy 
in abetalipoproteinemia. Although 
these reports suggest that high-dose 
therapy with vitamin A may improve 
the retinal defect in abetalipoprotei- 
nemia, the development of retinal 
degeneration is apparently not pre- 
vented.’ 

Profound vitamin E deficiency oc- 
curs in abetalipoproteinemia and may 
be important in the development of 
the associated neurologic dysfunction. 
Indeed, despite supranormal daily 
doses of vitamin E (9,000 IU in case 1; 
4,000 IU in case 2), plasma levels of 
this vitamin have remained below 30% 
of normal in both cases (Table 2). The 
deficiency of vitamin E in abetalipo- 
proteinemia results from two factors: 
(1) impaired absorption from the 
intestine, and (2) defective transport 
secondary to the absence of plasma 
low-density lipoproteins, the normal 
carrier of vitamin E in blood. If vita- 
min E deficiency is involved in the 
progressive neurological and retinal 
changes seen in this disorder, what 
are the effects of high-dose therapy 
with vitamin E? Muller et al'* in a 
long-term study of eight patients with 
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J Clin Invest 34:1345-1353, 1955. 

4. Curry MD, Gustafson A, Alaupovic P, et al: 
Electroimmunoassay, radioimmunoassay and ra- 
dial immunodiffusion assay evaluated for quan- 
tification of human apolipoprotein B. Clin Chem 
24:280-286, 1978. 

5. Seanu AM, Aggerbeck LP, Kruski AW, et al: 
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oproteinemia. J Clin Invest 43:440-453, 1974. 
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abetalipoproteinemia found that none 
of those in whom treatment with vita- 
min E was instituted before the age of 
5 years (six patients) has had retinitis 
pigmentosa. In contrast, in two other 
subjects who did not receive vitamin E 
until ages 8 and 10, retinopathy had 
already developed prior to this age. 
Similarly, among the three oldest 
patients in this study (ages 11 to 19) 
vitamin E therapy has been associated 
with stabilization of neurological 
funetion in two cases and apparent 
improvement in one. Azizi and col- 
leagues'? have also reported a marked 
improvement in the ataxic gait and 
scotopic vision of an ll-year-old girl 
during treatment with high doses of 
vitamins E and A. Follow-up of this 
patient over a five-year period showed 
no further changes and her condition 
has remained stable. 

Both patients described in this 
paper have been neurologically stable 
since institution of high-dose vitamin 
A and E therapy. In the first case, 
detailed neurological examinations, 
together with EMG and nerve conduc- 
tion studies’ obtained over the period 
of 1974 to 1979 have remained 
unchanged, and the patients' mobility 
and vision remain the same. This peri- 
od of stabilization must be compared 
with the natural history of this disor- 
der, which is relentlessly progressive. 
In a review of previously reported 
untreated patients, we found no 
instance where progressive neurologic 
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dysfunction arrested spontan2ous- 
ly.':529 The subject described in case 2 
had absent tendon reflexes at zge 4 
and has remained unchanged neuro- 
logically since this time. Although 
there is fundoscopic evidence of reti- 
nitis pigmentosa, the electroretino- 
gram shows responses in the lcw to 
normal range. 

In summary, evidence is accurmr ulat- 
ing to support the view that life-long 
therapy with high doses of vitamin E 
(200 to 300 IU/kg/day) may prevent 
or retard development o? the neuro- 
logical sequelae that occur in abe-alip- 
oproteinemia. Supplemental vitamin 
A (200 to 400 IU/kg/day) and vitamin 
K, (phytonadione) 5 mg every two 
weeks should also be provided, but the 
salutary effect of the former vitamin 
on retinitis pigmentosa remains un- 
clear. 
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Steroid Treatment for Experimental 
Autoimmune Myasthenia Gravis 


Denald A. Barone, 90; Donald H. Lambert, MD, PhD; Charles M. Poser, MD 


® Short-term, hieh-dose steroids (pred- 
nisolone sodium succinate) were given to 
female Lewis rats m the chronic stage of 
experimental autoimmune myasthenia 
gravis (EAMG). Sbmormally low amplitude 
miniature endplate potentials (MEPPs) 
persisted, and wee even slightly lower 
than those seer inesaline-treated animals 
with chronic EAMG. The MEPPs were also 
studied in momnal female Lewis rats 
treated with shortierm, high-dose ster- 
oics, anc no significant change was noted 
when compared with normal controls. 
Previous investigators have reported nor- 
malization of the adnormally low ampli- 
tude MEPPs withir 24 hours of high-dose 
steroid treatment. Our different results 
might be explaiaec by our higher dose of 
receptor. additien c! pertussis to the inoc- 
ulam, ard stud: o a different muscle. A 
survey of endplate ultrastructure revealed 
some definite postsynaptic membrane 
abnormalities in beth steroid-treated and 
sa'ine-treated rats with EAMG, but clear 
distinction among ™e groups studied was 
no- possible by direct visualization. 

(Arch Neural 37363-666, 1980) 


[»oculation ef laboratory animals 

with purified aeetylcholine receptor 
(ACh-R) protein and adjuvant has 
preduced a diseese termed “experi- 
mental autoimmune myasthenia grav- 
is’ (EAMG), whic is remarkably sim- 
iar to human myasthenia gravis.’ 
Diminution of miniature endplate 
posential (MEPE) amplitude is be- 
lieved to be the rst sensitive electro- 
physiologic indicator of the disorder.: 
The ultrastructural endplate morphol- 
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ogy in the caronic stage (after day 11 
postinoculaton) of EAMG in the rat 
has been skown to closely resemble 
that seen in human myasthenia grav- 
is^ We have studied physiological and 
ultrastructural effects of short-term, 
high-dose p-ednisolone sodium succi- 
nate on the motor endplates of rats 
afflicted with EAMG in the chronic 
stage. In th2 course of our study, we 
have also observed the effects of this 
therapy on the endplates of normal 
controls. We used the sternothyroid 
muscle for a-l our work and found it to 
be an excelent preparation (unpub- 
lished observations, D. H. Lambert, 
MD, PhD, D. A. Barone, DO, 1978). 


MATEFIALS AND METHODS 


Sixty to 93 ug of acetylcholine receptor 
(ACh-R) protein, prepared from the elec- 
troplax of “orpedo sp in a standard 
fashion,' wes injected after emulsifica- 
tion with am equal volume of complete 
Freund’s adjuvant into the hindlimb foot- 
pads and subcutaneously into the left 
shoulder area of sixteen 150- to 200-g 
female Lewis rats. The animals were also 
injected with 0.5 mL of pertussis vaccine 
(special product of Eli Lilly & Company, 
Indianapolis). equivalent to 2 x 10'* per- 
tussis organisms, at multiple subcutaneous 
paravertebral sites. Eight control animals 
received only adjuvant and pertussis 
injected in ar identical way. Eight of the 
experimental animals began receiving dai- 
ly injections of 10 mg of prednisolone 
sodium succinate (50 to 66 mg/kg) intra- 
muscularly omday 18 after inoculation. The 
other eight experimental animals and the 
eight controls began receiving intramuscu- 
lar injections of an equal volume of saline 
solution. On day 20, after two days of 
treatment, four of the control animals, four 
of the expe-imental animals receiving 
prednisolone, and four of the experimental 
animals receging saline were killed and 
studied. The two sternothyroid muscles 
were dissected from each of the animals. 
Miniature erdplate potentials (MEPPs) 
were recorded from one of the muscles 
using standard microelectrode techniques 
under direct visualization (unpublished 
observations, D. H. Lambert, MD, PhD, 
D. A. Barone, DO, 1978). Only MEPPs with 
rise times less than 1 ms were used. We 
studied five cells per animal and analyzed 


up to 30 MEPPs per eell, but discarded 
those few cells where fewer than 15 
MEPPs were recorded. Resting membrane 
potentials for all animals studied ranged 
from —62 to —30 mV, with a mean of —69 
mV. Each MEPP amplitude was corrected 
for nonlinearity of the endplate response 
and to a standard resting membrane 
potential of —90 mV.* The mean MEPP 
amplitudes for each animal in a group were 
averaged, and statistica comparisons were 
made between groups. After fixing the 
contralateral muscle in glutaraldehyde, 
endplates were localized for ultrastructural 
study by direct visualization of the nerve 
supply (unpublished observations, D. H. 
Lambert, MD, PhD, D. A. Barone, DO, 
1978). 

On the 24th day after inoculation, the 
remaining four animals in each of the 
three groups were killec and studied in an 
identical manner. These animals had 
received six days of therapy. 

Four normal controls four normal con- 
trols treated with 10 mg cf prednisolone 
sodium succinate (50 to 60 mg/kg) injected 
intramuscularly for two days, and four 
more treated with the p-ednisolone for six 
days constituted the final three groups of 
animals. All were studied as just de- 
scribed. 


RESULTS 


Results are summarized in the 
Table. No clinical wezkness was noted 
in any animal during the study. We 
found no statistically significant dif- 
ference between MEPP amplitudes of 
normal controls and normal controls 
treated with high-dese prednisolone 
for two or six days. All animals inocu- 
lated with ACh-R (ZAMG animals) 
had significantly lower amplitude 
MEPPs when compared with appro- 
priate adjuvant-pertussis-injected 
controls. Short-term, high-dose pred- 
nisolone treatment for two or six days 
did not restore normal MEPP ampli- 
tudes in the EAMG animals. In fact, 
these amplitudes were even slightly 
lower than those in saline-treated ani- 
mals with EAMG, especially after six 
days of treatment, but the difference 
was not statistically significant. Sur- 
prisingly, the controls injected with 
adjuvant-pertussis and studied 24 
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Data Summary* 


No. of MEPP Amplitude, mV 
Treatment Groups Animals (Mean + SD) P Values 
Normai Controls With and Without Treatment 
Group 1: Normal controls, no 
treatment 4 0.71 + 0.05 
Group 2: Normal controls, 


prednisolone treated for 2 
days .64 + 0. vs group 1, NS 


Group 3: Normal controls, 
prednisolone treated for 6 
days 0.65 + 0.06 vs group 1, NS 


Experimental Animals Studied 20 Days After Inoculation 


Group 4: Adjuvant-pertussis 

controls, saline treated for 2 

days 0.65 + 0.09 vs group 1, NS 
Group 5: EAMG animals, saline 

treated for 2 days 0.46 + 0.09 vs group 4, P < .05 
Group 6: EAMG animals, pred- vs group 4, P < .01 

nisolone treated for 2 days 0.42 + 0.06 vs group 5, NS 

Experimental Animals Studied 24 Days After Inoculation 

Group 7: Adjuvant-pertussis 

controls, saline treated for 6 

days 0.61 + 0.06 vs group 1, P < .05 
Group 8: EAMG animals, saline 

treated for 6 days 0.44 + 0.03 vs group 7, P < .01 
Group 9: EAMG animals, pred- vs group 7, P < .01 

nisolone treated for 6 days vs group €, NS 
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Fig 1.—Intracellular miniature endplate 
potential recordings from 24-day adjuvant- 
pertussis control animal (A), and 24-day 
experimental autoimmune myasthenia 
gravis animal, treated with prednisolone 
for six days (B). 


ees 


Fig 2.—Normal neuromuscular junction 
from 20-day adjuvant-pertussis control 
animal. Note four normal nerve terminals 
(black arrows) and normal postsynaptic 
membrane with prominent infolding ex- 
cept in one area (white arrow) 
(x 15,500). 


664 Arch Neurol—Vol 37, Oct 1980 Steroids in EAMG—Barone et al 


* 
x p" Te 


f * r 
re ori a 
Er T AO a E 
Ji BALT AE - P. 


Fi¢3.—Neuromuscuier junction from 2-day experimental autoimmune myasthenia gravis 
animal, treated with saline for two days. Note normal nerve terminal (arrowhead) and 
hree artiactual vacuoles. Postsynaptic membrane is maržedly simplified throughout 
(amow) (eriginal magnification x 18,450). 


Fig 4.—Neuromuscuar junction from 24-day experiment@ autoimmune myasthenia 
Gravis animal, treater with saline for six days. Note normal nerve terminal (black arrow). 
Posisynaptic membrane (outlined arrow) is simplified, with wdened secondary synaptic 
cies thraughaut (white arrows) ( x 26,600). 
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days after inoculation had significant- 
ly lower amplitude MEPPs than 
normal controls. Exemples of MEPP 
recordings are shown in Fig 1. 

We surveyed neuromuscular junc- 
tion morphology by obtaining electron 
micrographs of one endplate region 
per animal. A muscle pathologist blind 
to the study distinctions reviewed the 
electron micrographs. While some def- 
inite endplate abnormalities were 
noted, a clear distinetion among the 
groups of animals was not possible. 
Endplates from normal control ani- 
mals showed variation ir morphology, 
and postsynaptic membrane folding 
was reduced in some sections. End- 
plates from normal controls treated 
with prednisolone for two or six days 
and from both grouos of adjuvant- 
pertussis-injected cortrcls were simi- 
lar to those from normal controls. The 
most marked simplification of post- 
synaptic membrane was reported in 
one animal from the 24-day EAMG 
group treated with prednisolone for 
six days. Non-blind scrutiny of the 
endplates revealed postsynaptic mem- 
brane simplification in some sections 
from the EAMG animals. both saline- 
treated and predrisolone-treated, 
when compared with controls, but 
clear overall group distinction was 
still not possible by direct visualiza- 
tion. No observable difference in pre- 
Synaptic endplate morphology was 
noted among the groups. Figures 2 to 
9 show a normal postsynaptic mem- 
brane from a 20-day adjuvant-pertus- 
sis control animal anc the most 
severely affected membranes ob- 
served in treated and untreated ani- 
mals with EAMG. | 


COMMENT 


Lack of clinical weakness in rats 
afflicted with EAMG aas been noted 
before.* The rat’s large safety factor 
for neuromuscular transmission, 
whereby a much greeter number of 
ACh quanta is released per nerve 
impulse, compared to humans,’ pro- 
vides a reasonable explanation. 

The lack of improvement with 
short-term, high-dose prednisolone 
that we observed corresponds well to 
the clinical response seen in myas- 
thenic patients treatec with steroids, 
where a period of tim» usually tran- 
spires before benefit is noted and an 
initial worsening of symptoms may 
occur.'^^' Though this worsening has 
been attributed to antagonism be- 
tween steroids and cholinesterase 
inhibitors,? the magnitude of this 
effect in humans remains uncer- 
tain. 

Sanders et al* found normalization 
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Fig 5.—Neuromuscular junction from 24-day experimental autoimmune myasthenia 
gravis animal, treated with prednisolone for six days. Note normal nerve terminal 
(outlined arrow). Postsynaptic membrane is markedly degenerated and simplified (white 
arrow) ( x 26,600). 


of low-amplitude MEPPs in rats inoc- 
ulated with ACh-R and adjuvant if 
given a single high dose of predniso- 
lone within 35 days of the inoculation. 
Our different results might be ex- 
plained by our higher dose of receptor, 
addition of pertussis to the inoculum, 
and study of a different muscle, possi- 
bly more affected. 

A previous study" in which predni- 
solone was added directly to the bath 
of an in vitro rat diaphragm prepara- 
tion demonstrated direct effects at 
the endplate, with decreased MEPP 
amplitude and increased MEPP fre- 
quency observed. With in vivo admin- 
istration of high-dose prednisolone 
and in vitro study of MEPP ampli- 
tudes within 24 hours of the last dose, 
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we could demonstrate no effect at the 
endplate. 

The statistically significant differ- 
ence in MEPP amplitudes between 
normal controls and 24-day adjuvant- 
pertussis controls is not easily ex- 
plained. We are reluctant to attach 
importance to the finding, but cannot 
exclude a nonspecific effect of the 
adjuvant and pertussis at 24 days 
after inoculation. 

We observed only oceasional ultra- 
structural postsynaptic membrane 
changes, probably because we were 
dealing with a relatively mild form of 
EAMG and had only a limited end- 
plate sample from each muscle. These 
changes were noted in both the 
treated and untreated animals with 
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EAMG. In the study by Engel et al; 
the rats were transiently weak during 
the acute phase of EAMG (days 7 to 11 
after inoculation) and a few relapsed 
on day 30. Engel et al also demon- 
strated more pronounced postsynaptic 
membrane simplification in the 
chronic phase. These findings proba- 
bly reflect a more severe form of 
EAMG due to a higher dose of recep- 
tor." 

From our study, it appears that rats 
in the chronic stage of EAMG may 
have statistically significant diminu- 
tion of MEPP amplitudes with mini- 
mal or only sporadic endplate ul- 
trastructural abnormalities directly 
observable. This situation probably 
represents a relatively mild form of 
the disorder. Varying reports on 
occurrence of weakness, response of 
MEPP amplitudes to steroids, and 
severity of endplate ultrastructural 
change in rats with EAMG suggests 
that the rat EAMG model varies from 
laboratory to laboratory probably in 
degree of severity, which is influenced 
by dose of receptor, potency of recep- 
tor, and use of pertussis in addition to 
complete Freund’s adjuvant. A longer 
controlled trial of steroids in rats with 
chronic EAMG is needed to determine 
if therapeutic efficacy will be 
achieved. Our data do not support a 
direct effect of prednisolone at the 
endplate. 
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Interictal Psychopathology 
in Patients With Ictal Fear 


Examoles of Sensory-Limbic Hyperconnection? 


Bruce P. Fermann, PhD, S. Chhabria, MD 


* Two petients with temporal lobe epi- 
lepsy experienced ictal fear and mani- 
fested interictal fear-related behavior. It is 
suegested "hat these cases lend support 
to Bear's sesnsory-'imbic hyperconnection 
hypothesi& and that the behavioral 
changes cbservec in these patients are 
consisteat with the predictions of that 


(Arch Mero! 37:667-668, 1980) 


ear' hes suggested that a process 

of sensory-limbic hyperconnection 
(SLE) oeemrs in temporal lobe epilepsy 
(TLE), which results in an overinvest- 
ment of affect in perception and 
thought that manifests itself in spe- 
cife personality and behavioral 
traits. Simce a function of temporal 
lobe and s»ecific limbic structures (eg, 
amygdala is the attribution of emo- 
tional simificance to perceived stim- 
uli, ** it = reasonable to postulate 
that stimelation of such structures 
with abnermal electrical discharges 
would resalt in increased emotional 
responses o sensory stimuli. 

Althougs the mechanism underly- 
ing SLH s not entirely clear, it is 
possible taat classical conditioning 
might mediate this hypothesized over- 
investmen- of affeetive significance.’ 
The uncomditioned stimulus (UCS) 
could be fring in limbic areas that 
seem tc mediate emotional responses 
and the unconditioned response 
(UCR) would be the affect elicited by 
such disczarges. The conditioned 
stimulus (CS) would be environmental 
stimuli thet humans associate with 
affeet, ie, ether humans, social situa- 
tions, and events of biological signifi- 
eance:** 

Several affects and experiences 
may be elicited during temporal lobe 
seizures-or limbic stimulation.'*'? The 
SLH hypothesis, and classical condi- 
tioning in particular, implicitly as- 
sumes that affects are evoked during 
the interietal period, thereby be- 
coming available for association with 
perceived stimuli. These would pre- 
sumably be-caused by abnormal firing 
in the limbe system. 

Investigetion of patients with TLE 
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that have an increased probability of 
inappropriate affect ^ elicitations 
might lead to a clearer understanding 
of SLH and the relevance of the clas- 
sical condzioning procedure. There- 
fore, we resort two patients with TLE 
who experence ictal fear. This ictal 
fear has localizing significance that 
implicates the anterior temporal lobe 
or associated subcortical structures." 
We believe it is reasonable to assume 
that firing in these areas (UCS) would 
also occur during the interictal period 
and result in elicitations of fear 
(UCR) tha: could then become asso- 
ciated with environmental stimuli 
(CS). (Wha: support exists for such an 
assumptior? Weil has shown that 
some patients with TLE who report 
ictal affect may also experience that 
affect interctally on a seemingly ran- 
dom basis Serial EEG recordings 
demonstrated such interictal affect 
reports to be associated with temporal 
lobe spike activity. Thus, ictal affects 
can occur as isolated affective phe- 
nomena in the so-called seizure-free 
interval ani they are associated with 
epileptogenic spike activity. Henrik- 
sen! has zlso shown a relationship 
between ep leptogenic electrical activ- 
ity and experiences of fear.) The SLH 
would predet that an increased num- 
ber of fear-based behaviors and psy- 
chopathologies would result (eg, pho- 
bia, parancia, or heightened suspi- 
ciousness). 


REPORT OF CASES 


We studiec two patients who were well 
oriented, alert, responsive, and who easily 
concentrated on coherent lines of thought. 
No abnormal ties in attention, concentra- 
tion, speech, or comprehension were evi- 
dent. Affect was not blunted and was 
appropriate to the situation. Neither 
patient had a family history of epilepsy or 
schizophrenia 

Case 1.—The patient was a 20-year-old, 
single, unemployed woman who is a high- 
school graduate with a full-scale IQ of 95. 
Her first seizure occurred at age 3 years 
after a head iajury, and recurrent complex 
partial and secondarily generalized sei- 
zures began et age 5 years. The EEGs in 
adolescence revealed a spike focus in the 
left posterior temporal lobe, whereas 
recent EEGs nave shown spike and slow- 
wave foci in tae left anterior and midtem- 
poral regions. While receiving therapeutic 
levels of phenytoin, phenobarbital, and 
primidone, the patient has reported ap- 
proximately two seizures per month. 


For the past several years, most of the 
patient’s seizures have begun with intense 
ictal fear with a duration of 30 s to two 
minutes. She has described it as “...a 
feeling as if I’m going to be hit by a car, a 
terrifying feeling. Sometimes it feels as if 
someone is in the room and is going to 
attack me. I’m so seared I might run and 
hide...sometimes umder my bed. I'm 
frightened to death". If someone happened 
to be in the immediate vicinity when she 
experienced this fear, she sometimes asso- 
ciated the affect with that person and fled; 
a good example of an associative process. If 
outdoors when such fear occurred, she fre- 
quently tried to run te a place considered 
"safe" (eg, a local ckurch), but seizures 
usually occurred enroute. Even though she 
knew the fear was predictive of a seizure, 
she could not control her behavioral reac- 
tions—the fear was overwnelming. 

She also experienced similar “interictal” 
episodes of fear, ie, fear not followed by 
overt seizure activity. These experiences 
were unrelated to thought processes or 
environmental, social, or somatic circum- 
stances, and lasted 2 to 15 s. From mid-1978 
to mid-1979, these affective experiences 
gradually became almcst zs intense as the 
ictal fear. Primarily because these bouts 
were not followed by overt seizures, she did 
not relate them to her epilepsy and 
believed that this fear was in some sense 
"real" ("I couldn't have been that scared 
for no reason at all!”). She began to asso- 
ciate this fear with "other people," became 
afraid of physical attack from "others," 
grew increasingly suspicious and socially 
isolated and, although unsure of her pre- . 
sumed aggressors amd their motives, 
believed her life was ir danger. 

During, and immediately after, the 
direet experiences of fhis interictal fear, 
she manifested seemirgly bizarre behav- 
iors (eg, hid in places waere she thought no 
one would find her, weat to her neighbor- 
hood church [her safe place] for extended 
periods of time, threatened nearby strang- 
ers with physical herm). There were 
approximately three episodes of such fear 
not followed by overt seizure activity, per 
week (in addition to her usual seizures). 

Between these fear episodes, she grew 
inereasingly suspicious of others, became 
afraid to eat and take her medications, 
slept less, and her phys:cal condition dete- 
riorated. Eventually her psychological and 
medical condition demanded hospitaliza- 
tion. Her Minnesota Mu tiphasic Personali- 
ty Inventory (MMPI) two-point code type 
at the time of admission was 69/96, sugges- 
tive of paranoid psychosis. 

Case 2.—The patient was a 22-year-old, 
single, unemployed man who currently 
lives at a rehabilitation facility. He is a 
high-school graduate with a full-scale IQ of 
92. His epilepsy began at age 3 years, but 
early details are unobtainable. For at least 
the last six years, he has experienced com- 
plex partial and secondarily generalized 
seizures that usually present in clusters of 
four to five per day every two to three 
weeks. An EEG in 1978 showed a spike 
focus in the right antericr temporal region. 
While receiving therapeutic levels of phe- 
nytoin, phenobarbital, end primidone, he 
has been seizure free fom two months. 

Prior to overt seizare activity, the 
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patient has experienced intense fear for 15 
to 45 s, with a rising epigastric sensation 
and a sense of thirst. The fear is described 
as follows: “A nightmarish feeling...a 
feeling of doom ... a death-like feeling. It 
feels like someone sneaks up behind me 
and screams ‘boo’...it’s terrible.” He 
knows these feelings herald a seizure. 

For the last five years, he has experi- 
enced similar bouts of fear interictally that 
were unrelated to thought processes or 
environmental, social, or somatic events. 
Although slightly less intense than that 
experienced immediately before a seizure, 
the fear was none the less quite disturbing. 
Lasting 10 to 30 s, these episodes 
increased in frequency during mid-1978 to 
mid-1979 (three to ten per week), Since 
these bouts of fear were somewhat less 
intense than the ictal fear and were unac- 
companied by epigastric phenomena, he 
failed to relate these episodes to his epilep- 
sy and believed that such fear must be due 
to "real things” ("I must be scared for a 
reason"). 

Within the past two years, he has asso- 
ciated this fear with "other people" and has 
decided that there is an "intent to harm 
me." His slowly growing fear of people 
developed gradually into a belief that per- 
sons were harassing him mentally and 
physieally for unknown reasons. In the 
past few months, the experiences of inter- 
ietal fear have often caused him to seek out 
"safe places" (eg, police stations). 

The patient was quite anxious, and his 
MMPI paranoia scale score was very ele- 
vated (T = 96). His MMPI two-point code 
type (69/96) suggested that the paranoia 
was of psychotic proportions. Although not 
physically attacking anyone, he has recent- 
ly ransacked other persons' apartments 
looking for evidence of their involvement 
in the presumed plot after some experi- 
ences of fear. He is becoming more socially 
isolated and intake of food and medication 
has become more sporadic. Recently he 
has episodically boarded himself up in his 
room for fear of his safety and has threat- 
ened others physically. 

Both patients discussed their beliefs 
with a matter-of-fact attitude and dis- 
played none of the hostile guardedness and 
blunted affect characteristic of paranoid 
schizophrenia. 


COMMENT 

These cases seem to be examples of 
SLH and lend support to one of its 
basic contentions, ie, there is an over- 
investment of emotion in perception 
and thought, which is likely due to 
ill-timed elicitations of affect caused 
by abnormal electrical discharge in 
the anatomic substrates of emo- 
tion.’ 

Both subjects experienced complex 
partial seizures that began with 
intensely disturbing ictal fear. More 
importantly, they experienced similar 
bouts of fear without overt seizure 
activity that were unrelated to 
thought processes, social, or somatic 
events, ie, random. These affects were 
unlike “everyday” emotions, which 
have a subject or preceding cogni- 
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tion, but were disturbing enough to 
require attention or HE 
Their effect, overall, was gradually to 
alter the meaning of the patients' 
environments. As predicted by the 
SLH theory, these affects specifically 
became associated with incidental 
stimuli and resulted in the develop- 
ment of paranoid delusions, suspi- 
ciousness, and heightened anxiety, 
with subsequent social isolation and 
occasional aggressive or destructive 
behavior. The MMPI profiles sugges- 
tive of severe paranoia supported 
these clinical findings. 

Is classical conditioning the mecha- 
nism underlying SLH? As predicted, 
the interictal fear became associated 
with stimuli that humans associate 
with affect, ie, other humans or social 
situations, ° and not with inanimate 
or other biologically unprepared or 
contraprepared stimuli.’ This is clear- 
ly consistent with the classical condi- 
tioning paradigm, as is the finding 
that while experiencing “interictal 
fear” the subjects sometimes directly 
associated it with a nearby person and 
responded in an aggressive or fearful 
manner. 

Although in our subjects there were 
no reports of streng affective re- 
sponses associated with unprepared or 
contraprepared stimuli, such associa- 
tions can and have occurred in persons 
with TLE." However, biologically pre- 
pared associations (fear with snakes) 
are typically more resistant to extinc- 
tion, more easily acquired, and less 
amenable to intervention than biolog- 
ically unprepared associations (fear 
with geometric shapes).*? 

Although the symptoms are consis- 
tent with classical conditioning, some 
aspects of the development of the clin- 
ieal state seem inconsistent. For 
instance, at times the experienced 
fear was not directly associated with 
anything or anyone and in a sense 
seemed to be free floating (eg, "some- 
thing is wrong," "something bad is 
about to happen"). This free-floating 
fear then initiated a series of cogni- 
tive processes whereby the fear was 
associated with or attributed to some- 
one not present ("they must be after 
me again," "they must be mad at me 
again, what did I do?"). Therefore, 
while Ayperelicited fear was at the 
base of the delusionzl system, associa- 
tions occurred both directly and 
indirectly. Future inquiry will more 
definitely assess the explanatory ade- 
quacy of the classical conditioning 
procedure. Classica! conditioning is 
certainly not the only possible mecha- 
nism that might underlie the observed 
changes in affective responsiveness. 
In a written communication, David 
Bear, MD, has suggested that the 


physiologie mechanism of kindling is a 
viable explanatory mechanism. 

The cases presented here raise a 
broader issue. Although ictal fear is 
the most common ictal affect in 
TLE, it is not clear as to what 
proportion of persons who experience 
ictal fear experience that affect inter- 
ictally beeause of subclinical epilep- 
togenic discharges. The relationship 
between the number and intensity of 
such interictal affect elicitations and 
the degree and nature of personality 
and behavior change needs empirical 
investigation. It may be that persens 
with ictal fear are prone to paranoid 
states. 


This investigation was supported in part by 
grant 05-H-000150-090 from the US Department 
of Health, Education, and Welfare/Public Health 
Service/Maternal and Child Health—Family 
Planning, Region V. 

Norman Geschwind, MD, and David Bear, MD, 
gave helpful comments and criticisms on earlier 
versions of this report. 
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Uncommon Causes of the Lateral 
Medullary Syndrome 


Report of a Case of Metastatic Carcinoma 


Khang-Loon Ho, MD 


The symptoms that constitute the 

lateral medullary syndrome are 
well established.'* The majority are 
due to imfarction, but neoplasm,>7 
vascular malformation, radionecro- 
sis,’ and abscess’? also can produce it. 
Those unusual cases are listed in the 
Table. I describe a patient in whom 
the syndreme was eaused by metas- 
tatic oat eel! carcinoma. 


REPOFT OF A CASE 


A ål-year-oid woman was asymptomatic 
for a year following lobectomy and radia- 
tion therapy ^er an eat cell carcinoma of 
the right upper lobe. She was then hospital- 
ized fer headache, nausea, ataxia, slurred 
speech, and pregressive lethargy. 

Examination revealed severe dysphasia 
and dysartara with absent left palatal 
elevation. She hac a bread-based, slow, and 
markedly ataxic gait with a tendency to 
fall to the left. Mild papilledema existed. 
Pupil were equal and reacted normally. 
There was horizontal nystagmus on lateral 
gaze to the right. Ptosis of the left eye was 
present anc ‘here was anhidrosis of the 
left side of the face. Hypalgesia was pres- 
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ent on the left side of the face. The tongue 
deviated mode-ately to the left. She had a 
moderate righ- hemiparesis with sugges- 
tive right hyperreflexia. Sensation of pain 
was decreased but not of pallesthesia or 
position on the right side of the body. 

Nuclide scan demonstrated several areas 
of increased uptake in the left frontal and 
occipital regiors. The patient's mental con- 
dition deteriorated and the motor aphasia 
became more severe. She died three weeks 
later. 

Necropsy shewed metastatic oat cell car- 
cinoma in the mediastinum and in both 
adrenal glands The swollen brain weighed 
1,460 g. There vere minimal atherosclerot- 
ic changes of the circle of Willis. The 
vertebral and posteroinferior cerebellar 
arteries were unremarkable. Multiple met- 
astatic nodules, 0.4 em to 3.0 cm, were 
present in the cerebrum and cerebellum. 
Occupying the left upper quadrant of the 
medulla, from ~he pontomedullary junction 
to the level «f the accessory cuneatus 
nucleus, was a well-demarcated, 1.5 x 1.2- 
em, gray-white nodule with areas of necro- 
sis (Fig 1) The nodule was completely 
within the meculla, with destruction of the 
following structures: nucleus and spinal 
tract of the trigeminal nerve, the spino- 
thalamic tract inferior cerebellar pedun- 
cle, vestibular nuclei, and nucleus ambi- 
guus of the vagus nerve (Fig 2). There was 
a severe compression of the hypoglossal 
nucleus, vestisular nuclei, and inferior 
olive, with various degrees of neuronal loss 


and degeneration. Microscopically, the 
metastatic nodules were cytologically iden- 
tical to the oat cell carcinoma of the right 
lung (Fig 3). 


COMMENT 


When the lateral medullary syn- 
drome is from a vascular condition the 
onset of symptoms is abrupt and pro- 
gression is usually completed within 
12 hours.^^^ The prognosis is good, 
and patients may recover with mini- 
mal residual neurologic deficits. 
When the syndrome is Cue to other 


Fig 1.—Left dorsolateral portion of medulla 
is occupied by metastatic neoplasm. 
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Fig 2.—Photomicrograph of medulla shows metastatic oat cell carcinoma with marked 
compression of neighboring structures (Luxol fast blue and PAS, original magnification 
x 3). 





Cases of Lateral Medullary Syndrome From Unusual Causes 


Age, 


Case - Authors 


Davison and 
Spiegel‘ 
(1945) 

Davison and 
Spiegel‘ 
(1945) 

Barnett and 
Hyland’ 
(1952) 

McFarland 
and Trus- 


cott? (1961) 


Volk et al? 
(1972) 


Quast and 
Liebegott'? 
(1975) 
7 Ogawa et al’ 
(1977) 


8 Present case 
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yr 
42 


50 


58 


41 


F 


M 


F 


M 


F 


M 


F 


F 


Fig 3.—Photomicrograph of metastatic oat 
cell carcinoma of medulla shows undiffer- 
entiated histologic feature (hematoxylin- 
eosin, original magnification x 100). 


Duration of 
Cause Evolution 


Metastatic bronchogenic 
carcinoma 


Metastatic bronchogenic No mention 
carcinoma 


Hematoma due to rupture Sudden onset, free of 
of vascular malforma- symptoms 1 mo later 
tion 

Metastatic melanoma 


Radionecrosis (7 mo af- 
ter irradiation of glo- 
mus tumor) 


Metastatic pneumococcal 
abscess 


Metastatic adenocarcino- 
ma of lung 

Metastatic oat cell carci- 
noma of lung 





causes (Table), the onset is gradual 
and the course more slowly progres- 
sive, often weeks to months. The 
patients have died of the underlying 
disease or of the complication of 
medullary dysfunction. 

Brain stem metastases are not fre- 
quent. In most cases, the metastatic 
neoplasms have been located in the 
pons.'*-"* Besides the cases associatec 
with lateral medullary syndrome 
there are few clinicopathologic studies 
of metastasis to the medulla. The case 
reported by Hunter et al" demon- 
strated a metastatic bronchogenic car- 
cinoma in the right pyramid of the 
medulla, producing a progressive left 
hemiparesis during a period of 21 
months. In all of the repcrted cases of 
metastasis in the medulla, there have 
been multiple hemispheral metastases 
as well. 


This investigation was supported in part by the 
Research Corporation of Detroit General Hospi- 
tal. 
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" Heat-Induced Myasthenic Crisis 


Ludwig Gutman, MD 


ge deleterious effect of heat on the 

ciimical symptom: and the electro- 
physiclogiea: abnormalities of myas- 
thenia grevis is well established.'-* In 
most patients, an elevation in total 
body or regional temperature from 
exposure 3 heat in the environment 
produees an ‘merease in weakness that 
is usually benign in nature. This was 
the ease in l4 of 15 patients with 
generalized myasthenia gravis, sur- 
vered at rindom, who noted increased 
weakness in hot weather, with hot 
drinks, or in warm haths.? 

The development of a myasthenic 
crisis during a febrile illness is a well- 
known clinica! phenomenon. A case is 
reported te support the hypothesis 
that Sever perse may play a determin- 
ing role in the mduction and course of 
myasthenie emisis during a febrile ill- 
ness. 


REPOFT OF A CASE AND 
PHYSICLOGIC STUDIES 


A year-old woman had the onset of 
myasthenia gravis im 1972. Her initial 
symptoms were nasal speech associated 
with difficulty swallowing and chewing. 
Examination showed fatigable weakness 
of the musclessof the soft palate, face, jaw, 
neck, and extremities. Repetitive stimula- 
tion (two per second) of median nerve 
showed a decrementa! response of 13%. 
Following cneminute exercise there was 
no decrement ai 5 s (pestexercise facilita- 
tion) and a deerement cf 17% at two min- 
utes (postezercts2 exbzustion) A subse- 
quent titer of arti-acetylcholine receptor 
antibedy performed by Marjorie Seybold, 
MD, and Jom Lindsrom, PhD, was 
80.1 * 10-*M (normal, <0.619 x 10-*M). 

Throughout her ilimess the patient 
showed some improvement in response to 
pyridestigmine bromide but continued to 
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have moderate weakness, especially of the 
bulbar muscles Thymectomy, several 
courses of adrenocorticotropic hormone, 
and alternate-dzy prednisone therapy did 
not prompt a remission. The patient did 
show improvement in overall strength 
while on the prednisone regimen. In 1973 
pneumonia and sever developed associated 
with a myastheme crisis, necessitating tra- 
cheostomy and raechanical ventilation. 

She was admitted to West Virginia Uni- 
versity Hospital, Morgantown, in July 1978 
for the delivery of twins at 34 weeks’ 
gestation. She had been receiving predni- 
sone, 50 mg every other day, without pyri- 
dostigmine. Premature twins were deliv- 
ered by cesariar section because of their 
breech presentat on. 

During the pregnancy the patient was 
stronger than at any other time during the 
several previous years. This strength per- 
sisted for 30 hours after delivery. At vari- 
ous times during pregnancy she had had 
only mild weakrmess of the tongue, face, 
palate, and neck flexor muscles. Endoperi- 


metritis developed 30 hours after delivery. 
A low-grade fever began at 6 PM, reaching 
40.5 °C by 11 PM. Intravenous cephalothin 
sodium therapy was started when fever 
was first noted. As the temperature rose, 
increasing generalized weakness and respi- 
ratory distress developed. At a tempera- 
ture of 40.5 °C the patient was very weak 
and dyspneic, requiring supplemental oxy- 
gen. This high fever continued for two 
hours until 1 aM, then declined to 37.5 °C by 
5 AM. The dyspnea and increased weakness 
subsided with the disappearance of the 
fever. The patient subsequertly had an 
uneventful hospital course without recur- 
rence of fever or myasthenic crisis. Strep- 
tococcus faecalis grew in urine, endome- 
trial, and blood cultures. 

Two-per-second nerve stimulation in six 
successive myasthenic patients, including 
the patient in this report, was performed. 
Progressive worsening of the decrement of 
muscle action potentials with increasing 
hand temperature was consistently docu- 
mented (Figure). 


Percent decrement of third muscle (thenar) action potential compared with first of series 
at two-per-secoad median nerve stimulations at different hand temperatures in six 
myasthenic patients. Asterisk indicates patient described in this report. 
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COMMENT 


The mechanism by which a febrile 
illness induces myasthenic crisis is not 
clear. Although antibodies to acetyl- 
choline receptors will accelerate their 
degradation,’ bacteremia and viremia 
are not known to do so. However, heat 
can worsen the defect of neuromuscu- 
lar transmission by shortening the 
period of depolarization of the postsy- 
naptic membrane and increasing ace- 
tyleholinesterase activity. The effect 
of heat on myasthenic patients is 
usually not serious, but occasional 


examples of myasthenic crisis due to 
heat have been noted.** 

That fever caused this patient’s 
increased weakness cannot be proved. 
Nonetheless, the circumstances in this 
case and the physiologic studies sup- 
port the hypothesis that transiently 
elevated body temperature per se 
played an important contributing role 
in the induction and duration of the 
crisis. Our experience suggests that 
prompt lowering of body temperature 
may have a therapeutic role in treat- 
ing myasthenic crisis associated with 
a febrile illness. 


Nonproprietary Name and 
Trademark of Drug 


Cephalothin sodium—Keflin. 
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Facial Neuralgia With Trigger Point on Finger 


One Case Suggesting a Cortically Mediated Response 


Asa P. Ruskin, MD, FACP 


have studied a patient with facial 
neuralgia, in which the trigger 
point was on the finger. 


REPORT OF A CASE 


A 68-year-old man was seen initially in 
1974 due to pain from two injuries of the 
face. The first injury occurred in 1953, 
when he was struck on the right side of the 
face, breaking three teeth and injuring the 
gum. Burning paresthesias of the gum 
later developed, along with a local hemato- 
ma at the position of the lower incisors that 
was followed by a benign giant cell tumor, 
removed in 1957. The patient continued to 
have constant “burning” in the right lower 
face and “small little shocks” that occurred 
every two or three hours, which, although 
painful, were not excruciating. The patient 
continued to work without further treat- 
ment until a second injury in 1966, when he 
was again struck on the right side of the 
face. His dental bridge was broken and the 
face became very swollen. After the second 
injury, severe pains developed in the right 
side of the face, which the patient de- 
scribed as repeated “electrie shock.” This 
pain was controlled to some extent with 
phenytoin. 

On examination, scars of the lower face 
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and lip were apparent and a trigger point 
on the inside of the right lower lip was 
present. Stimulation here evoked typical 
trigeminal neuralgic pain with a mandibu- 
lar branch radiation. Results of neurologi- 
cal examination were otherwise normal. 
The patient was referred for neurosurgical 
treatment. 

The patient was not seen again for 4% 
years, when he reported continued trigem- 
inal pain. A radiefrequency Gasserian 
ganglionectomy performed in 1975 relieved 
his pain, the region of the right maxillary 
and mandibular branches becoming anes- 
thetic. 

Mild neuralgic type pain returned in the 
same distribution as before approximately 
1% years after the ganglionectomy. Since 
then, the patient has been experiencing 
mild neuralgic pain approximately twice a 
week and has noted an unusual type of 
trigger phenomenon. In addition to return 
of the facial trigger point in the previous 
location, he reported that when he touched 
his right index finger and, in particular, if 
he squeezed the distal phalanx of the right 
index finger, he triggered off a typical 
right-sided facial neuralgic pain. The pain 
was relatively mild, but is slowly becoming 
more intense. 

In addition to the facial neuralgia, the 
patient at this time reported transitory 
paresthesias involving the right upper and 
lower extremity. Results of neurological 
examination, including Doppler ultrasound 
study of the carotid arteries, was-compati- 
ble with episodes of transient cerebral 
ischemia and left carotid stenosis. 


COMMENT 


Animal studies have shown two 
mechanisms acting from the cortex on 
the spinal trigeminal nucleus. The 
first, reported by Wiesendanger et al,’ 
is a presynaptic inhibition mediated 
from the cortex by pyramidal ccllater- 
als that involves the bulbar reticular 
formation; the second, demonstrated 
by Tarnecki and Hammer,’ is a direct 
excitatory influence on lemniscal neu- 
rons in the spinal fifth nucleus. 

It is possible that the cerebral vas- 
cular involvement of this patient pre- 
disposed him to the development of a 
trigeminal neuralgic trigger point by 
cortical reflex. This point may be sim- 
ilar in mechanism to Marinesco's pal- 
momental reflex, which is also ipsilat- 
eral, cortically mediated, and whose 
appearance is facilitated by cerebral 
pathology. 
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Hypokalemic Periodic Paralysis 
* in Chronic Toluene Exposure 


Richard E. Bennett, MD, Harvey R. Forman, MD 


(Toluene is an organic solvent used in 

paint sprays. lacquer thinners, and 
household glues. Because the vapor is 
intoxicatmg when inhaled, toluene 
abuse has become prominent.' Neuro- 
logic complications of exposure to 
toluene aad ether inhalable organic 
solvents, sach as n-hexane, methylbu- 
tyl ketone and acrylamide, include a 
variety of central and peripheral tem- 
porary and permanent effects. ^ We 
reporta less wellreeognized complica- 
tion of chrenie to:uer.e exposure, hypo- 
kalemic periedic paralysis secondary 
to renal tubular acidosis. 


REPORT OF A CASE 


£ 22-year-old man was admitted to the 
hospita. in / aly 1979 with the sudden onset 
of abđomin=] pain, nausea, and vomiting. 
Aside from a mile fever, the results of 
general examimstien were unremarkable. 
There was hewever, mild generalized 
weakness with diminished reflexes. Labo- 
ratcry studs (Table) showed a severe 
hypokalemic hyperchloremic metabolic aci- 
dosis. Compbste blend cell count, tests of 
liver function, and roentgenogram of the 
chest were normal. Other laboratory stud- 
es revealed pyuria, slightly elevated levels 
of BUN and ereatinine, and decreased 
phosphate level, all of which disappeared 
after hydration. The patient admitted to 
abusing a lqwer thinner (99% toluene) 
since the age of 14 years. With the replace- 
Ment of potassium and bicarbonate intra- 
vencusly, strength mproved and he left 
the hospital against-advice. 

In August 2979, the patient was readmit- 
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ted with profcund generalized weakness 
associated wit1 a severe hypokalemic 
hyperchloremic metabolie acidosis (Table). 
Urinalysis shoved a mild elevation of pro- 
tein levels, 20 t» 25 hyaline casts per low- 
power field, 1€ to 12 WBCs per high- 
power field, ani a pH of 6.0. Cultures of 
urine were negztive. The BUN, creatinine, 
calcium, total »rotein, glucose, albumin, 
and uric acid levels, liver function tests, 
and roentgenozram of chest were all 
normal. An E€G showed prominent U 
waves. The weakness responded to intrave- 
nous potassium and bicarbonate and the 
patient was discharged fully recovered. 

The patient was admitted for weakness 
a third time in October 1979. It was now 
apparent that 3e was persisting in his 
abuse of toluene Laboratory studies again 
showed a hypokalemic metabolic acidosis. 
The patient was fully alert and oriented. 
He had a mild dysarthria, wide-based gait, 
dysynergic movements, and reduced 
strength througzout. Reflexes and sensa- 
tion were normzl. A computerized tomo- 
graphic scan revealed moderate ventricular 
enlargement. Mctor conduction velocity of 
peroneal and posterior tibial nerves was 
reduced. With replacement of potassium 
and bicarbonate, recovery occurred and he 
was discharged with a mild residual ataxia 
but normal musc strength. 


COMMENT 


Toluene at levels greater than 200 
ppm (air) causes transient euphoria, 
excitement, exailaration, and often 
tinnitus. At eoncentrations higher 
than 600 to 80C ppm (air), confusion, 
auditory and visual hallucinations, 
nausea, vomiting, incoordination, and 
oecasional loss of consciousness can 
occur. Chronic exposure to toluene has 
been associatel with acute and 
chronic encepkalopathy, cerebellar 
and pyramidal tract disorders, and 
peripheral neurepathy.'^ 

In 1974, Taher et al reported two 
cases of renal tubular acidosis asso- 


ciated with toluene sniffing.’ One of 
their patients had been hospitalized 
for profound weakness. The renal 
tubular defect nvolved distal seg- 
ments. Metabolie acidosis, a normal 
"anion gap," hyperchloremia, and an 
inappropriately alkaline urine were 
found. There was no evidence of azo- 
temia or excessive excretion of bicar- 
bonate, phosphate, amino acids, or 
glucose. Complete recovery followed 
cessation of toluene inhalation. More 
recently, Fischman amd Oster de- 
scribed two patients with toluene 
exposure in whom the £nion gap was 
high. They suspected that the metab- 
olites of toluene. benzoic acid, and 
hippuric acid might be responsible for 
the elevation of unident fia»le organic 
acids." 

The hypokalemic paralysis in our 
patient responded reacily to treat- 
ment, but his conditior relapsed on 
repeated exposure to toluene. Cerebel- 
lar signs and disorder of mentation 
seemed not to be reversible with the 
correction of the metabo ic abnormali- 
ties. 
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aboratory Values, Normal and After Three Periods of Toluene Abuse 


L 
Sodium, Potassium, 














Chlorine, Bicarbonate, Creatinine, 
mg/dL mg/dL mg/dL ng/dL BUN, mg/dL mg/dL Atrial pH Urine pH 
Normal 135-145 3.5-5.5 98-105 25-30 8-18 0-1.5 





July 1979 T39 2.3 116 12 9 1.2 FR. 6.85 
August 1979 134 1.4 106 7.29 6.5 
140 1.5 


15 12 1.1 
October 197» 117 10 19 T 7.58 6.0 
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Memory and Cognitive Function in the Elderly 


A Preliminary Trial of Physostigmine 


David A. Drachman, MD, B. J. Sahakian, PhD 


Memory and cognitive (M-C) func- 
tions are known to decline with 
advancing age. Pharmacologic studies 
during the last decade have suggested 
that this may be due to a decrease in 
cholinergic function in the brains of 
the elderly. In particular, two lines of 
evidence support this concept. First, 
scopolamine, a cholinergic receptor- 
blocking agent, produces a pattern of 
M-C impairment in young subjects 
that closely mimics the pattern seen in 
the elderly.? Second, biochemical 
studies with the cholinergic receptor 
ligand, 3-quinuclidinyl — benzilate 
(H-QNB), have demonstrated a de- 
cline in cholinergic receptors in the 
cerebral cortices of the aged.’ Al- 
though centrally-active cholinergic 
agonists (physostigmine, choline, are- 
coline) have been given to young, 
normal subjects with some variable 
improvement in M-C functions*?^ and 
to demented patients with less con- 
sistent results,** the effects of these 
drugs on M-C functions in normal 
aged subjects have not yet been 
studied. The purpose of this communi- 
cation is to provide a preliminary 
report on the effects of physostigmine 
salicylate on M-C functions in normal, 
elderly subjects. 
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SUBJECTS AND METHODS 


Thirteen normal, aged volunteer sub- 
jects (64 to 82 years old) who gave informed 
consent were given a single subcutaneous 
injection of 0.8 mg of physostigmine sali- 
cylate (a dose based on the results of 
preliminary studies) with 5 mg of oral 
methscopolamine bromide to block periph- 
eral cholinergic effects. Twenty minutes 
after the injection, M-C functions were 
studied and compared with those of 20 
aged control subjects (61 to 84 years old) 
who did not receive drugs. 

The test battery used to evaluate M-C 
function was specially designed to analyze 
memory storage and intellectual function 
and is described elsewhere.’ Memory stor- 


age was evaluated by (1) the Supraspan 
Digit Storage Test, which consists of or- 
dered recall of a 15-digit series presented 
five times to each subject in a training- 
testing sequence, and (2) the Supraspan 
Word Storage Test, which consists of a 
35-word list presented on three successive 
training-testing trials. In both cases, a 
learning curve was mathematically fitted 
to each subject’s performance, and a "digit 
storage index” and a “word storage index” 
were calculated for each subject using both 
the slope and the highest point of the 
learning curve. Nenmemory cognitive 


functions were evaluated with the stan- 


dard Wechsler Adult Intelligence Scale; an 
“organicity index” (OI) was calculated as 
previously described (OI = 100 — [V — P]) 


Performance of normal elderly subjects who were treated with physostigmine salicylate 
compared with that of untreated, aged controls. Trend suggests improvement of memory 
and cognitive functions after treatment with physostigmine. (Memory storage was 
assessed with Supraspan Digit Storage Test and Supraspan Word Storage Test. IQ 
scores from Wechsler Adult Intelligence Scale were age-corrected to 21 years.) 
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to indicate the difference between the 
verbal (V) and the performance (P) IQs of 
each subject. 

Individual test score- were combined 
after “nermalizing”’ the data for each test: 
that is, mean scores forged control sub- 
jects an each test were set equal to 100, and 
individual sceres were calculated propor- 
tionately te permit direet combination of 
all test sceres. A Student's f test (one- 
tailed was usec to compare the perform- 
ance of the aged physostigmine-treated 
group with the performance of the aged 
contrcl group. 


The results. presented in the Fig- 
ure, show a consistert trend toward 
improvement in the physostigmine- 
treated group for ezch of the tests in 
the battery. A considerable increase in 
memory storage was seen; the mean 
Suprespan digi:-storage value was 
115% of centrel values, and the mean 
Suprespan werd storage value was 
116% of control values. The mean OI 
inereased to 102% of control values. 
Statistical analysis for the three tests 
combined revealed a definite trend 
toward immprecement after treatment 
with »hysostigmine (t = 1.58, df = 97, 
P= D6). Although the mean of the 
three tests for the physostigmine- 
treated group was 12% higher than 
that of the cortrol group, considerable 
intersubject wamanee, which is well 
known in theaged, prevented the data 
from reaching the traditional level of 
significanee ÉP < .05). 


COMMENT 


We regard this preliminary obser- 
vation as worthy of note for several 
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reasons. First, it appears to confirm 
expectations kased on changes in cho- 
linergic function and M-C perform- 
ance in the aged; second, it is conso- 
nant with the findings in young sub- 
jects treated with physostigmine; 
third, it indieates the direction in 
which future mvestigations should be 
guided. Further assessment of cholin- 
ergic supplementation in the normal 
aged populatien is clearly warranted, 
but because o^ the large intersubject 
variation of performance seen in an 
elderly population, subjects should 
serve as ther own controls. Such 
studies are cu-rently underway in our 
own laboratory. 

At the present time, we are un- 
aware of other studies of cholinergic 
manipulation m a normal elderly pop- 
ulation. So far, therapeutic trials of 
choline or physostigmine in patients 
with obvious dementia have been gen- 
erally disappomting; most have shown 
no measurable benefit in learning or 
memory functions, although in some 
patients imprevements in activities of 
daily living oceurred. It is understand- 
able that marked improvement is less 
likely to occur in severely demented 
patients whose neural losses may have 
exceeded a certain level. Signoret et al 
have studied a small group of patients 
with less severe dementia and have 
reported a mcderate improvement of 
learning and memory after the use of 
choline.’ 

Whether senile dementia of the Alz- 
heimer type differs qualitatively or 
quantitatively from the M-C impair- 
ment seen in normal aging (so-called 
benign senescent forgetfulness’) is 


still sub judice. The possibility that 
the slowly progressing intellectual 
impairment seen in the normal elderly 
might be improved by pharmacologic 
stimulation of marginal neural ele- 
ments is supported by tkis prelimi- 
nary study. The objective of improv- 
ing memory in the aged is a matter of 
major importance in a civilization in 
which the proportion of elderly per- 
sons is so rapidly increasing. 


This work was supported in part by the Ster- 
ling Morton Research Fund. 
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Letters to the Editor 


Presenile Dementia or Creutzfeldt- 
Jakob Disease? 


To the Editor.—Drs Mitsuyama and 
Takamiya in their presentation of a 
case of presenile dementia with motor 
neuron disease (ARCHIVES 36:592-593, 
1979) suggested that a new entity 
previously unclassified has been iden- 
tified. I believe this reclassification of 
a well-described form of Creutzfeldt- 
Jakob disease, is premature. Kirsch- 
baum, in an extensive monograph, 
reviewed 150 cases of Creutzfeldt- 
Jakob disease. Using this classifica- 
tion, 30 of the patients were identified 
as having varieties of motor neuron 
impairment. The courses of these 
patients were much longer than those 
of classic Creutzfeldt-Jakob disease 
and ranged from nine to 132 months, 
with the mode being 17 months. This 
is fully in keeping with the patient 
described, whose course was 18 
months. These patients frequently do 
not have the myoclonus or characteris- 
tic EEG findings of the more rapid 
presentation of Creutzfeldt-Jakob dis- 
ease. I urge the authors to reexamine 
their patient and the previous pa- 
tients described in their review after 


reading Dr Kirschbaum’s text. 
PHILLIP M. GREEN, MD 
Marshfield Clinic 
1000 N Oak Ave 
Marshfield, WI 54449 
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Benign Familial Neonatal Seizures 


To the Editor.—We wish to underscore 
the concluding note of Pettit and 
Fenichel's article (ARCHIVES 37:47-48, 
1980), urging "a search for sympto- 
matic causes of neonatal seizures" in 
newborns with a family history of 
"benign" neonatal seizures. The fol- 
lowing, previously unreported case, 
may serve to illustrate this point. 


Report of a Case.—AÀ newborn boy was 
born after a full-term, uncomplicated preg- 
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nancy and delivery. He was the first child 
of young, healthy, and unrelated parents, 
and did well until 21 hours of age, when he 
had a cyanotic spell followed by general- 
ized toncicoclonic convulsions. Failing to 
respond to 50 mg of intravenous pyridox- 
ine hydrochloride, he was started on a 
course of phenobarbital, but continued to 
have brief clonic seizures for the next 72 
hours. Blood, urine, and CSF tests, as out- 
lined by Pettit and Fenichel, gave normal 
results, and an EEG tracing on the second 
day of seizures was markedly and diffusely 
abnormal because of a burst suppression 
pattern. 

At this point, we learned that the baby’s 
father, a paternal uncle, and three of the 
father's cousins (all males, on his mother’s 
side), had had seizures in the neonatal 
period. One of his cousin's two sons had had 
a single seizure at age 1 year. All are 
reportedly healthy, receiving no medica- 
tion, and have been seizure-free since early 
infancy. 

A subsequent EEG taken eight days 
later was normal, buz because of minimal 
left hemiparesis, a computerized tomogra- 
phic (CT) scan of the head was performed 
and revealed cortical atrophy in the right 
parietal region. A left spastie hemiparesis 
gradually developed, and a second CT scan 
at 6 months of age showed a large area of 
diminished density in the right parietal 
region and dilation of the right lateral 
ventricle corresponding to an old infarct. 

Phenobarbital dosage was reduced and 
discontinued at 8 months of age, and the 
patient, who at the time of this writing is 
14 months old, has remained seizure-free 
and continues to reach all of his develop- 
mental milestones at the appropriate age. 


Comment.—In addition to Pettit and 
Fenichel’s article, several other re- 
ports of benign familial neonatal sei- 
zures have appeared recently, all of 
which point out the favorable outcome 
of the patients. Indeed, eliminating 
other causes of seizures in the new- 
born has been suggested by several 
authors, because of their potential se- 
riousness and the relative rarity of 
benign familial seizures. However, our 
patient is the first to our knowledge in 
whom a neurological deficit and a 
structural brain lesion were docu- 
mented. Thus, familial neonatal sei- 


zures may not always be benign, nor 
do they always share a common 
cause. 

R. Weitz, MD 

Pediatric Neurology Clinic 

Department of Pediatrics 

P. MERLOB, MD 

S. H. REISNER, MD 

Department of Neor.a-ology 

Beilinson Medical Center, Petak Tiqva 

Tel Aviv University, Sackler School 

of Medicine 
Tel Aviv, Israel 
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Brachial Plexus Neuropathy 
To the Editor.—We read with interest 


' the report on electrophys:ologic evalu- 


ation in brachial plexus neuropatay by 
Flaggman and Kelly (ARCHIVES 
37:160-164, 1980). 

We recently reported a similar 
study that involved ten patients with 
idiopathic and three with familia! bra- 
chial plexopathy.' There were ne dis- 
tinguishing features between the 
groups. Five patients had denervation 
in predominantly upper trunk distri- 
bution, four had diffuse plexus in- 
volvement, three had very patchy de- 
nervation not easiy explained by 
circumscribed lesions of the brachial 
plexus, and one had denervation in 
muscles supplied by the posteriorcord. 
Nerve conduction studies (NCSs) in 
six patients gave abnormal results, 
comprising low amplitude of evoked 
sensory or compourd muscle action 
potentials, together with normal con- 
duction velocities in the elbow to wrist 
segments. In one of our patients, sen- 
sory nerve action potentials were 
intact when muscles sharing their seg- 
mental and peripheral innervation 
were severely denervated. Some pa- 
tients showed unusual patterns of 
denervation, wherein scme muscles 
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were spared whereas others sharing 
the same innervation were devas- 
tated. These dichotomies between 
sensory amd motor denervation and 
between muscies sharing the same 
innervation were thought to be com- 
patible with patehy involvement of 
the plexus, as well as more distal 
n twigs. as suggested by Bradley 
et al.” 

It is interesting that three of Flagg- 
man and Kelly’s patients had pro- 
longed F-wave latencies in the face of 
normal ulnar and median metor NCSs, 
which may suggest demyelination 
along more proximal segments of 
these nerves. 

3. H. SUBRAMONY 
Department of Neurology 
Jniversity of Mississippi 
Medieal Center 
Jackson, MS 39216 

A. J. WILBOURN 
Department of Neurology 


Cleveland Clinic Foundation 
Cleve and, OH 44106 


l. Subramony SH, Wilbourn AJ: Electromyo- 
graphic studies-ia cryptogenic and familial bra- 
chial plexopathies, abstracted. Acta Neurol 
Scand Suppl T3294, 1979. 

2. Bradley WC, Madrid R, Thrush DC, et al: 
Recurrent bracha! plexus neuropathy. Brain 
98:381-398, 1975. 


Duration of ‘mess and Response to 
Tryptophan :n Parkinson's Disease 


To the Editor —Beasley et al reported 
(ARCHIVES 37:155-156, 1980) the ef- 
fects of 2 to 5 g/day of tryptophan on 
levodopa-asseeiated psychiatric symp- 
toms in a double-blind, placebo-con- 
trolled study ef nine patients with 
Parkinson's disease. They concluded 
that treatment with tryptophan had 
little effect: it “failed to modify” total 
scores on the Brief Psychiatric Rating 
Scale (BPRS): and the incidence of 
nightmares “remained unchanged” 
during administration of tryptophan. 

I loeked at the change in BPRS 
score (calculated from their data as 
“Placebo Period” minus “Tryptophan 
Period"), comparing it with the dura- 
tion of disease foreach of the authors’ 
patients. In general, improvement on 
the BPRS during the period of trypto- 
phan administration was associated 
with shorter cisease duration, with 
deterioration being associated with 
greater disease duration (r = —.758; 
P= .029, two-tailed).’ 

Is there sore engoimg process in 
Parkinson's disease that eventually 
renders patients nensusceptible to the 
ameliorative effeets of tryptophan, or, 
indeed, leads tc deterioration of psy- 
chiatric status when tryptophan is 
administered? 

To examine tais question further, I 
considered the duration of each 
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Relation Between Duration of Parkinson's Disease and Trwptophan- 
Associated Change in Measures of Psychiatric Disturbance* 


Placebo Minus Tryptophan 





Duration, 
Patient yr % 


B 
16.18 —4 6 
1 


1 
8 12.50 


Duration/Age, 


Change in 
PRS} Nightmares 


Change in 


1 1 

4 

7 16 20.78 5 8 
8 9 2 


13.85 —4.5 


*Data derivedsdirectly and by calculation from Beasley et al (ARCHIVES 37:155-156, 1980). 
TBPRS indica®s Brief Psychiatric Rating Scale. Higher score shows worse disorder. 


patient's illness relative to age at the 
time of the study ("Percentage of Life 
Ill" [PLI] = Duration x 100/Age). I 
found that, vewed in this way, the 
data suggested an even stronger rela- 
tionship—improvement on the BPRS 
during treatment with tryptophan 
was associatee with low PLI values, 
and deteriorat on was associated with 
higher PLI values (r = —.859; 
P = .006, two--ailed). 

Thus, tryptcohan may be beneficial 
for a subgroup of patients with levo- 
dopa-related psychiatrie disturbance. 
This subgroup may consist of those 
with disease of shorter duration, espe- 
cially, perhaps older patients whose 
illness is of relatively recent onset. 
Likewise, anotLer subgroup, including 
patients with disease of greater dura- 
tion, might be ciscerned by an adverse 
response to tryptophan. These possi- 
bilities are wor-h further evaluation. 

As measures of psychiatric distur- 
bance, Beasley et al reported number 
of nightmares end BPRS score. These 
two measures «o not appear to mea- 
sure the same taing. Change in BPRS 
score and change in number of night- 
mares (Table) seem to be unrelated or 
negatively relaved (r = —.408). Tryp- 
tophan may hawe differential effects 
according to the measure observed. 
This possibility. too, deserves further 
examination, siace I would be loathe 
to discard eithe measure. In Beasley 
et al’s data, ELI values predicted 
change in BPRS (r° = .737), but the 
relationship wa. negative. The rela- 
tion between PI I and change in num- 
ber of nightmares, however, was posi- 
tive (r = .593); and the difference 
between these eorrelated correlation 
coefficients (r = —.859 vs r = .593) 
was quite signitcant (P = .003, two- 
tailed). 

As a final qualification of the 
authors' conclusions, I noted that all 


but one of their patients were men. 
Let us not write off tryptophan too 
hastily. We have precieus few leads in 
our effort to counter the disturbing 
effects on mental functioning of levo- 
dopa, one of the most successful ther- 
apies of neurological disease. 
RopNEY C. BRYANT, MD, MA 


Good Samaritan Hospital 
Woodbury, TN 37190 


1. Overall JE, Gorham DR: The brief psychiat- 
ric rating scale. Psychol Rep 10:799-812, 1962. 

2. Fisher RA: Statistical Methods for Research 
Workers, ed 14. New York, Hafner Press, 1970. 


In Reply.-Dr Bryant has subjected 
our results to additional statistical 
analysis. His observatien that disease 
duration correlates positively with 
tryptophan-associated deterioration 
in BPRS scores eould have biological 
significance. The role of the serotonin 
system in the pathogenesis of parkin- 
sonism remains obscure. Some evi- 
dence suggests that brain serotoner- 
gic function declines with advancing 
parkinsonism, possibly as a eompensa- 
tory response. In this case, precursor 
administration might be expected to 
have a deleterious effect. Bryant’s 
suggestion of possible differential 
effects of tryptophan on BPRS and 
nightmare scores may also be of inter- 
est, although the insufficiency of 
available data hardly invites much 
speculative comment. We agree that 
the use of tryptophan in the manage- 
ment of levodopa side effects should 
not be written off too hastily, even 
though our results scarcely encour- 
aged a very optimistic view of its 
ultimate value. 

BARBARA BEASLEY, MD 

ROGER DAVENPORT, MD 

Department of Neurology 

Public Health Service Hospital 

Statem Island, NY 

THOMAS CHASE, MD 

Department of Neurology 


National Institutes of Health 
Bethesda, MD 20014 
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Calendar and News 





Calendar of Meetings 


1980 
Oct 2-5 American Academy of Neurological Surgery annual meet- 
ing, New York. 
5-8 First International Symposium on Brain-Heart Relation- 
ship, Jerusalem Hilton Hotel, Jerusalem. 
5-10 Annual meeting, Congress of Neurological Surgeons, Hyatt 
Regency, Houston. 
23-25 The 33rd annual meeting and special course, Southern EEG 
Society, San Antonio, Tex. 
Nov 11-20 Fourth National Conference on Thrombosis and Hemostasis, 
Miami. 
20-22 American Epilepsy Society annual meeting, San Diego 
Hilton Hotel, San Diego. 
1981 
Jan 25-29 Society for Computerized Tomography and Neuro-Imaging, 
Cerramar Hotel, Dorado, Puerto Rico. 
Feb 12-14 Sixth International Joint Conference on Stroke and Cere- 
bral Cireulation, Century Plaza Hotel, Los Angeles. 
March 15-18 Neurosurgical Society of America, Del Monte Lodge, Pebble 
Beach, Calif. 
Sept 4-11 Third World Congress on Pain, Edinburzh. 
13-18 Tenth International Congress of Electroencephalography 
and Clinieal Neurophysiology, Kyoto, Japan. 
17-21 Epilepsy International Congress, Kyoto International Con- 
ference Hall, Kyoto, Japan. 
20-26 12th World Congress of Neurology, Kyoto, Japan. 
1982 
April 1-6 International Brain Research Organization, Lausanne, Swit- 
zerland. 
Sept 12-17 International Congress on Neuromuscular Diseases, Mar- 


seilles, France. 


Neurosurgery/New York City 1980.— 
The course will be Dec 1-4, 1980, and is 
titled, “Controversies, Complications 
and Surgical Techniques”. Contact 
New York University Post- 
Graduate Medical School, 550 First 
Ave, New York, NY 10016. 


Thomas W. Farmer, MD, Honored at 
Neurology Dinner.— Thomas W. Farm- 
er, MD, Sarah Graham Kenan Profes- 
sor of Neurology at the University of 
North Carolina at Chapel Hill, and his 
wife, Phyllis, were honored by 55 
former and current neurology resi- 
dents, faculty, and wives at a dinner 
at the 32nd annual meeting of the 
American Academy of Neurology in 
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New Orleans on May 1, 1980. Robert 
H. Ackerman, MD, of the Massachu- 
setts General Hospital and Harvard 
Medieal School, Boston, was master of 
ceremonies for the program and the 
presentation of a serapbook and gold 
watch to Dr Farmer. 

Dr Farmer came to the University 
of North Carolina in 1952 as the first 
chief of the Division of Neurology. In 
1976, with the establishment of the 
new Department of Neurology, he 
became the acting chairman for six 
months. For the past five years he has 
held his present chair. 

In his 38 years in clinical neurology, 
Dr Farmer has been a neurologist’s 
neurologist, with more than 90 publi- 
cations on a wide range of clinical 





Thomas W. Farmer, MD 


subjects. His initial publication, with 
C. A. Janeway, MD, on mouse-trans- 
mitted lymphocytic choriomeningitis 
was a classic. Dr Farmer’s 1964 publi- 
cation Pediatric Neurology was the 
first textbook in this new branch of 
neurology. This highly popular pio- 
neering textbook is now entering its 
third edition. 

After he assumes emeritus status 
on July 1, 1980, Dr Farmer will contin- 
ue to pursue his clinical and scholarly 
activities. 


International Congress on Neuromus- 
cular Diseases.- The Fifth Interna- 
tional Congress on Neuromuscular 
Diseases will be held in Marseilles, 
France, Sept 12-17, 1982. 

Provisional registration should be 
made before Dec 31, 1980. Write to 
Secretariat, Fifth International Con- 
gress on Neuromuscular Diseases, c/o 
Pr Georges Serratrice, CHU La 
Timone, I Chemin de l'Armée de’ Afri- 
que, 13385 Marseille cedex 4, France. 
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Announcing... An important new 
publication on Physician Well-Being! 


An invaluable guide for: 
Residents » Medical Students 
Faculty members 

Residency Program Directors 
Members of Medical Society 
Impaired Physician Committees 


Beyond Survival is the first concise guide on how to 
establish and operate programs for helping eol- 
leagues wit prob ems and enriching professicnal 
and family ‘ife during the training years. 


Produced by the Work Group on Physician Well- 
Being, Resident Physician Section, American 
Medical Association, Beyond Survival draws upon 
experience ‘rom self-help efforts in several parts of 
the country and offers a range of examples of suc- 
cessful interventicn techniques. 


Major sectiens are devoted to identification, treat- 
ment, and rehabilitation procedures for cases where 
problems have already developed, and methods of 
promoting well-being and preventing disorders 
from occurr ng in later life. 


A review of the current literature, an annotated 
bibliography, and a listing cf national and state 
medical society resources are also included. 


Order your copy of Beyond Survival today! 


Order Dept., OP-083 

American Medical Association 

P.O. Box 821 

Monroe, Wisconsin 53566 

Please send me . copy(ies) of Beyond Survival, OP-083. 
Price: $5.00 per copy. Enclosed is my check, payable to 
AMA, for $ . Payment must accompany order. 
Please Print 

Name 

Address 


City/State/Zip 


Decadron® Hexadrol^ 
dexamethasone, USP dexamethasone, USP 


Tablets 0.5 mg Tablets 0.5 mg 
100's 30's $ 4.16 per 100 
1000's 500's 43.42 per 1000 


Tablets 0.75 mg Tablets 0.75 mg 
100's 100's ! 5.85 per 100 
1000's 500's 46.30 per 1000 


Tablets 1.5 mg Tablets 1.5 mg 

50's 50's 8.74 per 100 
Tablets 4.0mg Tablets 4.0mg 

50's 100's 7.24 per 100 


"Based on wholesale price to retailer as listed in Drug Topics Red Book 1978. 





Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 


A PART OF Akzona INC 


Consult the Best... 
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. at your leisure! 


For the best in surgical «nowledge, turn to SESAP III, the third For a Prospectus explaining SESAP III in detail, clip and mail 


Surgical Education and Self-Assessment Program of the the coupon today! 
American Coliege of Surgeons. roc chi eee ar 
èe Constructec by 83 nationally recognized authorities in 

surgery anc zt herdisciplines | sesap 


e Designed for all surgical specialties 
e ideally suite- for self-scoring | 


e Recognized »" the American Board of Surgery as the bass 
j En ' YES. | wish to learn more about SESAP ||| and SESAP III-SANS. 
for the greater part of ts examination for recertification | Please send me, without cost or obligation, a Prospectus 


¢ Optional component for neurosurgeons | explaining in detail the third Surgical Education and 
i e 750 multiplecnoice items—15 Patient Management Self-Assessment Program of the American Collegeof Surgeons. 


American College of Surgeons 
55 E. Erie Street, Chicago, Illinois 60611 





Problems (P* ^) — Extensive critiques — References — 
t Thorough indexing — Norm Tables | 


e Altogether 1415 pages of up-to-date surgical text — Name (Please print or type) 
329 black-and white illustrations — 108 full-color illustrations | 


| Address 


AN 10.80 


Since 1971, some 50,200 of your colleagues have turned to 
SESAP to improwe their surgical knowledge. Shouldn't you | 


consult the best? City and State 


Board eligible or certified Neurol- 
ogist wanted for the adult neurol- 


ogy section of a 143-physician, 
multi-specialty Clinic. In-depth ex- 
perience in EMG and/or evoked 
potentials preferred. EEG respon- 
sibility is adequately covered, this 
background not essential. Gun- 
dersen Clinic, Ltd. is in a progres- 
sive community with expanding 
university and private college. 
Population 50,000. Cultural and 
recreational facilities. Beautiful 
setting; good schools. Excellent 
pension program, no investment 
required. Service organization. 
Write: J. Michael Hartigan, M.D., 
Chairman, Personnel Committee, 
Gundersen Clinic, Ltd., 1836 
South Avenue, La Crosse, WI 
54601 


Faculty Position 
for 
Academic Neurologist with 
Research Capability in 
Clinical or Basic Research 


Assistant or Associate Professor 


Please specify position of 
interest 
Board eligibility is desired 


Send curriculum vitae to: 


Dr. M. W. Van Allen 
Department of Neurology 
College of Medicine 
University of lowa 
lowa City, lowa 52242 


The University of lowa is an Affirmative 
Action/Equal Opportunity Employer. 


NEUROLOGIST: 


Academic Position available for 
Director of EEG Laboratory at VA 
Medical Center in affiliation with 
SUNY Upstate College of Medi- 
cine. Board eligible or certified. 
Excellent opportunities for inter- 
action with EMG-Evoked Potential 
Laboratory and Sleep-Wake Disor- 
ders Laboratory. Interested candi- 
dates should send CV to: Antonio 
Culebras, M.D., VA Medical Cen- 
ter, 800 Irving Avenue, Syracuse, 
New York 13210, or call 315- 
476-7461 ext. 473. 


The newly established Center 
for Neuromuscular Diseases, (Dr. 
W. King Engel, designated Direc- 
tor) of the Department of Neuro- 
logy (Dr. Leslie P. Weiner, Chair- 
man), University of Southern Cali- 
fornia School of Medicine, Los 
Angeles, (an Affirmative Action 
Equal Opportunity Employer) 
recruiting Assistant Professers 
and Fellows to begin July 1, 1981. 
Candidates may send C.V., Bibliog- 
raphy and 3 letters of recommen- 
dation to Dr. Engel at his present 
address: Room 10-D-18, Clinical 
Center, National Institutes of 
Health, Bethesda, Maryland 
20205. 
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STRESS HEADACHE’ 


ESGIC 





CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


R ESGIC sœ 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 


ESGIC 
tablets 5/77 


COMP@SITION: Eam sxeblet coins: 





eobutvattviberlituicMeid (butsiitel] «40.2. rh hh hh ARHh eee ehh rh hehe ee se t Me et Oe here tmn 50 mg. (3/4 gr.) 
WARNING: May be samit formme 

ctc RRS o—CW OLEUM Toro OE ev EFT E VPN METRO HS NACION E a er or REAL. ater 40 mg. (2/3 gr.) 
ee SE Bo ee i eee eo ria ome gen mim ms ie nnn nor Br Ir 8 9 ony he Vice mte os s odore ion o dil a Ioue 325 mg. (5 gr.) 


Caution: Federal law-^ohibits dispensing without a prescription. 


Properties and Therapeutics: Many clinicians report that nervous tension and anxiesy underlie stress or muscle contraction headache. Sustained contraction of head and neck muscles is a 
major factor m this see of headache. ESGIC was designed to be an effective means ef relieving head pain due to these factors by combining the analgesic effect of acetaminophen with the 
mild secative affect «f sobutysl!ylbarbituric acid. Acetaminophen may be used safe and comfortably by most persons sensitive to aspirin. 









*indications: Base on a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the mdicetions as follows: 
"Passbly" =ffectwe: For use to relieve pain, im "conditions in which combinec-sedative and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
pain, heacssShe, œ general malaise”; in nervous and muscular pain accompanied 3y hyperexcitability and nervousness; and in “all conditions requiring relief œ pain or reduction of 
fever such es rhe» matic ane arthritic conditions, neuralgia, aches and pains, dysmenorrhea, respiratory infections and febrile conditions (common colds and grippe), dental extractions 
ane minor surgicz! »roceduses and headaches.” Final classification of the less-tharveffective indications requires further investigation, 






Contraindicateans: Hw sersensitwvity to any of the components. 
Precautions: Owe to ‘b= preserce of a barbiturate, may be habit forming. Excessive © prolonged use should be avoided. Keep out of the reach of children. 
Side Effects: !^ rare mstances drowsiness, mausea, constipation, dizziness, and skin r=h may occur. Discomtinue use immediately upon occurrence of any such reartions., 


Adult Dosage: One m wo tab ?ts, repeated if necessary, but not more than six per æy. 


Complimentary Clinical Trial SAMPLES will be sent on Request. GILBERT LABORATORIES 
Distributed Natierally Chester, New Jersey 07930 
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To relieve signs and symptcms of 
spasticity due to multiple sclerosis, 
spinal cord injury/ diseases 


LIORESAL 
baclofen 


control of spasms occurs main'y at 
spinal level 


Lioresal inhibits both monosynaptic and poly- — 
synaptic reflex impulses at the spiral :evel. 
This mode of action is believed to provide relief 
of spasticity and muscular rigidity. n addition, 
activity at the supraspinal level may contribute 
to its clinical efficacy. 


improved function . .. more independence 


Many patients with multiple scleros s or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiolegic 
function and self-confidence. Several studies'? 
have reported on the effectiveness cf L'oresal 
in patients with spasticity. 


helps promote physical therapy 


For the patient who cannot control ever the 
slightest movements, physical therapy can be 
physically and emotionally upsetting Lioresal 
helps relieve the pain associated with flexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more cemiortable 
and receptive to exercise and physical ectivity.? 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the most com- 
mon. No hepatotoxicity has been repcrted —an 
important factor to consider when planning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Licresal. 
However, because transient drowsiness can 
occur, patients should be cautioned acainst the 
operation of automobiles or dangerous 
machinery. 


In a few patients increased SGOT, elevated - 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal amd other 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next page fcr details 
regarding abrupt drug withdrawal, impeired 
renal function, stroke, and pregnancy. 
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To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 
show immediately, so it is important to continue 
the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal’ bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersensitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 


dose should be reduced slowly when the drug is 
discoantiniied 


b./mpaired Renal Function: Because Lioresal is 
primarily excreted uncnanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage 
C. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 
d.Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake ard weight gain in dams. This 
abnormality was not seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human cose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus. 
Precautions Safe use of Lioresal in children under 
age 12 has not been established, and it is, there- 
fore, not recommended for use in children 
Because of the possibility of sedation, patients 
should be cautioned regarding the operation of 
automobiles or other dangerous machinery, and ac- 
tivities made hazardous by decreased alertness. 
Patients should also be cautioned that the central 
nervous system effects of Lioresal may be additive 
to those of alcohol and other CNS depressants. 
Lioresal should be used with caution where spastic- 
ity is utilized to sustain upright posture and balance 
in locomotion or whenever spasticity is utilized to 
obtain increased function. 
In patients with epilepsy, the clinical state and elec- 
troencephalogram should be monitored at regular 
intervals, since deterioration in seizure control and 
EEG have been reported occasionally in patients 
taking Lioresal. 
It is not known whether this drug is excreted in 
human milk. As a general rule, nursing should not 
be undertaken while a patient is on a drug since 
many drugs are excreted in human milk 
A dose-related increase in incidence of ovarian 
cysts and a less marked increase in enlarged 
and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known. 
Adverse Reactions The most common is transient 
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patients, transient drowsiness was observed in 
63% of those receiving Lioresel compared to 36% 
of those in the placebo group. O-her common ad- 
verse reactions are dizziness (5-1596), weakness 
(5-15%) and fatigue (2-4%). Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-896), insomnia (2-796); and, rarely, euphoria, ex- 
citement, depression, haliucirations, paresthesia, 
muscle pain, tinnitus, slurred speech, coardination 
disorder, tremor, rigidity, Cystcnia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure. 
Cardiovascular: Hypotension (C-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood n stool. 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retenticn, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and genitcurinary symptoms may 
be related to the underlying disease rather than to 
drug therapy. 

The following laboratory tests nave been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated alkaline phosphatase, 
and elevation of blood suger 

How Supplied White, oval, siigle-scored tablets 
of 10 mg in bottles of 100 ard Unit Dose Packages 
of 100. 

For complete details, ircludirg description, ac- 
tions, dosage and admmnistration, and overdosage, 
please see full prescribing 'niormation. 
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The new standard in EEG instrumentation! 


Is the simultaneous review of entire Is visibility of four adjacent montages 
montage important? an aid to programming? 
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2 and continuous i are displayed. 
review. : Eighteen 
! i montages are 
i standard. 
« Is immediate indication of high 
impedance scelp sites necessary? Is patient observation necessary? 


Patient observa- 
ticn is possible 
for sleep studies, 
apprehensive 


Quick imped- 
ance checks 
built into both 
the electrode 
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cian to check 
the condition ef 
all electrodes. 


operation dis- 
turbances could 
be a problem. 


The microprocessor controlled EEG-4000 series 
« provides all these features plus many more. 
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Feel concerned about the price? 


All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG's. 

Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 





NIHON KOHDEN (AMERICA), INC. 


AIDE 530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Ccilect calls invited 
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is appropriate 


for 85% of 
your migraine 


sufferers... 


So why should 


they take a 
hanes grees 


CAF ERC Or 


 Cafergot PRN PRN 
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(ergotamine tartrate and caffeine) tablets, NF, and suppositories, NF 


the one your patient needs...but only when it's needed 





*to a maximum of six tablets per attack or 
ten tablets per week, or two suppositories per 
attack or five suppositories per week 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppositories, NF 


CAFERGOT® P-B 


tablets/suppositories 






Indications: CAFERGOT®  tablets/suppositories — to 
abort or prevent vascular headache. CAFERGOT® P-B 
tablets/suppositories — to abort or prevent vascular head- 
ache complicated by tension and gastrointestinal distur- 
bances. 

Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components. 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
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Cafergot P-B tablets contain FD&C Yellow No. 5 (tartrazine) 
which may cause allergic-type reactions (including 
bronchial asthma) in certain susceptible individuals, 
especially in patients who also have aspirin hypersensitivity. 
Adverse Reactions: Vasoconstrictive complications, at 
times serious, including pulselessness, weakness, muscle 
pains and paresthesias of the extremities, and precordial 
distress and pain; transient tachycardia or bradycardia; 
nausea; vomiting; localized ecema; and itching. Drowsiness 
may occur with Cafergot P-B 

Adult Dosage: Orally — Two tablets at first sign of attack; if 
needed, 1 additional tablet every half hour until relieved 
(maximum, 6 per attack or 10 per week). Rectally — One 
Suppository as early as possible in attack; second in 1 hour, if 
needed (maximum, 2 per attack or 5 per week). 
Overdosage: Symptoms include vomiting, numbness, 
tingling, pain and cyanosis of the extremities associated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness, stupor, coma, convulsions and 
shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
limes the recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, gastric 
lavage, and catharsis; maintenance of adequate pulmonary 
ventilation; correction of hypotension; and control of 
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ischemic limbs. Vasodilators may be sed with benefit, but 
Caution must be exercised to avoid aggravating an already 
existent hypotension. 

How Supplied: CAFERGOT® Tables—Gynergen® (er- 
gotamine tartrate, USP) 1 mg; caffeine, USP 100 mg. Bottles 
of 250 and cartons of three SigPak® (dispensing unit) 
packages, each containing 30 tablets in individual blisters. 
CAFERGOT® Suppositories—Gynergen® (ergotamine 
tartrate, USP) 2 mg; caffeine, USP 100 mg; inactive 
ingredients: tartaric acid, NF, and cocoe butter, USP Boxes of 
12. CAFERGOT® P-B Tablets—Gynergen® (esgotamine 
tartrate, USP) 1 mg; caffeine. USP 10 mg; Bellafoline® 
(levorotatory alkaloids of belladonna, es malates) 0.125 mg; 
sodium pentobarbital, USP (Warning: May be habit 
forming) 30 mg. Bottles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each cortaining 30 tablets in 
individual blisters. CAFERGOT® P-B Suppositories — 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, USP 
100 mg; Bellafoline® (levorotatory alkaloids of belladonna, 
as malates) 0.25 mg; pentobarbital, NF. (Warning: May be 
habit forming) 60 mg; inactive ingredients: tartaric acid. 
NF, malic acid, lactose, USF and :heobroma oil, USP 
Boxes of 12 

Before prescribing, see package Q 
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MYSOLINE 


a a 
Tablets 50 mg, 250 mg 
Suspension 250 mg/5 ml 


New study shows: 


MYSOLINE (primidone) provides 
good to excellent control in 87% of patients 
with major seizures’ 


n a recent study of 39 patierts with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.’ Based on the finding 
that response was related to Drimidone blood levels, not levels 
of derived phenobarbital, the-authors concluded that: 


“primicene is an effective antiepile»tic medication irrespective of its 
Diotransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication." 


Start low, go slow... 
fto minimize or avoid sedation 


You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOLINE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 
initiating therapy with a low dase usually can minimize or avoid 
drowsiness or sedation. 


Effective,well-tolerated 
anticonvulsant therapy for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautians, and Adverse Reactions. 
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MYSOLINE 


primidone) 


Coneco it first for control 
E" ger mal, psychomotor 
and focal seizures 
Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE* Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
‘porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 
are such that the removal of medication does not pose a serious threat to 
the patient, discontinuation of the drug may be considered prior to and 
during pregnancy, although it cannot be said with any confidence that 
even minor seizures do not pose some hazard to the developing embryo 
or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin Kx therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 


Reference: 1. Schottelius, D.D., and Fincham, R.W. Clinical effectiveness of 
primidone as a single antiepileptic medication. Paper presented at the 
Thirtieth Annual Meeting of the American Academy of Neurology, Los Angeles 
California, Apr. 27-30, 1978 
Ayers AYERST LABORATORIES 
7177/80R New York. N.Y. 10017 


NEUROLOGIST: 


Academic Position avalable for 
Director of EEG Laboratory at VA 
Medical Center in affiliation with 


SUNY Upstate College of Medi- 


cine. Board eligible or certified. 
Excellent opportunities for inter- 
action with EMG-Evoked Potential 
Laboratory and Sleep-Wake Disor- 
ders Laboratory. Interested candi- 
dates should send CV to: Antonio 
Culebras, M.D., VA Medical Cen- 
ter, 800 Irving Avenue, Syracuse, 
New York 13210, or call 315- 
476-7461 ext. 473. 


Faculty Position 
for 
Academic Neurologist with 
Research Capability in 
Clinical or Basic Research 


Assistant or Associate Professor 


Please specify position of 
interest 
Board eligibility is desired 


Send curriculum vitae to: 


Dr. M. W. Van Allen 
Department of Neurology 
College of Medicine 

. University of lowa 
lowa City, lowa 52242 


The University of lowa is en Affirmative 
Action/Equal Opportunity Employer. 





| ISCHEMIC ATTACK 
I BUFFERIN IS A BETTER 
WAY TO TAKE ASPIRIN. 


BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN-A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level eppropriate 
for TIA) in a particular series of 14-day gastric tolerance 
studies utilizing a crossover design among 182 normal 
subjects, 4996 suffered gastric upset from Bayer? 
Aspirin. Most of these reacting subjects took Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk of recurrent transient 
ischemic attacks or stroke in men who have 
had transient ischemia of the brain due to fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAS should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAS. 

It is important to evaluate and treat, if appro- 
priate, other diseases associated with TIAS and 
stroke such as hypertension and diabetes. 


The recommended Bufferin? dosage for TLA is 1296 
mg. a day (648 mg. twice a day or 324 mg. 
four times a day). 


BUFFERIN: A BETTER WAY 
TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 


For full aspirin benefits, plus excellent gastric tolerance, 
your patients deserve Bufferin: the daily dosage aspirin. 


For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jersey 07207. 
Composition: Each Bufferin tablet contains aspirin 324 mg. and the 
antacid Di-Alminate™ ( Bristol-Myers’ brand of Aluminum Clycinate 
48.6 mg. and Magnesium Carbonate 97.2 mg.). © 1980, Bristol-Myers Co. 
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o matter 
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the copy... 


INDICATIONS —Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows 


'Possibly'' effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 


frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack 


Final classification of the less-than-effective indica- 
tions requires further investigation 











CONTRAINDICATIONS —Nc specific 
contraindications are known 


PRECAUTIONS —Since excessive 
doses can produce peripheral vasodila- 
tion, the drug should be used cautiously 
in patients with hypotension Persantine 
tablets, 25 mg, contain FD&C Yellow No 
5 (tartrazine) which may cause allergic- 
type reactions (including bronchia 
asthma) in certain susceptible in- 
dividuals. The incidence of sensitivity 

is generally low, but frequently seen in 
patients with aspirin hypersensitivity 
ADVERSE REACTIONS — Adverse reac 
tions are minimal and transient at 


wouldnt you 
rather have the 


original? 
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yridamole. 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms 


DOSAGE AND ADMINISTRATION— 
The recommended dosage is 50 mg 


@ 


three times a dey, taken at least one 
hour before meals. In some cases 
higher doses may be necessary but a 
significantly increased incidence of side 
effects is associated with increased 
dosage. Clinica response may not be 
evident before the second or third 
month of continuous therapy 


Ac 


Tablets of 25 mg and 75 mc 


For complete details, please see the full 
prescribing information 


Boehringer Ingelheim Ltd 
Ridgefield, CT 06877 
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The new standard in EEG instrumentation?! 


` 
Is the simultaneous review of entire 
montage important? 


All electrodes 
plus all sensi. 
tivity and filter 
settings are pre- 
sented for qu ck 
and continuous 
review. 
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Is immediate indication of high 
impedance scalp sites necessary? 


[. 


Quick imped- 
ance checks 
built into both 
the electrode 
junction box 
and console en- 
able the techn - 
cian to check 
the condition cf 
all electrodes. 
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Is visibility of four adjacent montages 


an aid to programming? 
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No longer must 
you keep a list 
o* the montages 
you program as 
ail montages 
are displayed. 

E ghteen 
montages are 
standard. 


Petient observa- 
ticn is possible 
for sleep studies, 
aporehensive 
adults or chil- 
dren, and any 
case where 
opsration dis- 
turbances could 
be a problem. 


The microprocessor controlled EEG-4000 series 
provides all these features plus many more. 


R 
Feel comcerned about the price? 








All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 


Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG’s. 

Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 


NIHON KOHDEN (AMERICA), INC. 


Delni 530 Maple Avenue. Torrance, Calif. 90503 
(213) 320-3891 Collect calls invited 


in ofer countries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chorrie, Shinjuku-ku, Tokyo 161, Japan. 
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1976 1977 1978 


Where are all the doctors now? 


According to data management experts at the American Medical Association, the AMA Physi- 
cian Masterfile requires updating at a rate of about 30-33% annually due to changes in 
address, specialization, specialty certifications, and attrition due to death and retirement, as 
well as new physicians (a more now than in 1973). These inexorable changes make 
a new directory of physicians in the U.S. an absolute requirement. The 27th Edition of the 
American Medica! Directo cde. this new and updated information on American 
physicians is now available for the first time since 1973. The new 5-volume edition containing 
the most current AMA data together with a Directory of Women Physicians is, indeed, an 


100% 


urgent necessity. 


The 


a 


E 


The American Medical Directory has been published 
again, for the first time since 1973. Now in its 27th edition, 
this is the official directory of the American Medica! 
Association, containing biographical and professional 
data on over 445,000 U.S. physicians— and is the single 
most comprehensive and reliable reference to American 
physicians available. 

Derived from the constantly updated AMA Physician 
Masterfile—and organized by alphabetical index and 
geographic register—the first four volumes provide key 
professional and demographic data on every physician, in- 
cluding residents, in direct patient care, administration, 
teaching, research, and other activities. Each listing in- 
cludes full name, address, year of license, school of 
medical education, and type of practice, with primary and 
secondary specialties (from allergy to urology) and 
Specialty Board certifications. 

Special reference sections include the same detail 
data for Federal service doctors (Army, Navy, Air Force, 
V.A., & U.S.P.H.S.) and U.S. doctors in foreign countries. 
The fifth volume, the Directory of Women Physicians, con- 
tains alphabetical and geographical listings complete with 
professional and demographic data for women physicians. 

Another useful feature 
of the 27th Edition is an un- 2522,85 
bound plasticized code sheet, . . 382322 322 CES 7. 
providing ready reference for 527 527 327 d 
code designations of medical m |e a 
school, specialty, and 
certification data. 
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1979 American Medical Directory 


The official directory of the American Medical Association 


In all, the 27th Edition of the American Medical Direc 
tory is an essential and practical reference for medica 
institutions, insurance companies, associations anc 
libraries—and for all others requiring a reliable physiciar 
reference. 

Call 800-225-5020 (toll-free) or write PSG Publishing 
Company for further information or to order your set of the 
1979 American Medical Directory. 

The current printing is limited, so you should ac 
quickly to avoid delays and possible disappointment. 


| S/J 
The 1979 American Medical Directory, 27th Edition 


$22 00 


Yes, please send me the 5-volume 1979 America 
Medical Directory, including the Directory of Wome 
Physicians. 


(1 Check enclosed for $225.00— and | save the $4.75 shipping charge. (MA residen! 
add $11.25 sales tax.) 


U.S. price, (plus-5% sales tax, MA addresses only) and 
$4.75 shipping costs. $250.00 outside US. Prepaid 
orders —save shipping charge. 


Please bill me for $229.75 (US only) and appropriate taxes. Purchase Ord: 
number and authorized signature are included 5elow. 
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Please send me additional information. 
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institution 
Street 
City 
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University Microfilms 
International 


300 North Zeeb Road 
Dept. P.R. 

Ann Arbor, MI 48106 
U.S.A. 


18 Bedford Row 
Dept. P.R. 

London, WC1R 4EJ 
England 





Hospital Medical Staff! 


ADI/OCATE 


This is your 





Subscribe today to the only publication directed specifically 
to the interests and problems of physicians 


Filling a Vital Need 

Because a growing part of medical care 

is provided in the hospital, physician- 

hospital relationships are becoming in- 

creasingly complex by virtue of govern- 

ment intervention, court decisions, and 
f the demands of third-party payers. The 
. medical staff is an essential association 
of physicians that, in many ways, is as 
important to the immediate concerns of 
l the individual physician as the local, 
state and national associations of 
organized medicine. 

Prior to the inception of the Advocate, 
there was no publication that addressed 
| itself specifically to the concerns of the 
i medical staff. Published by the Depart- 
ment of Hospitals & Health Facilities of 
the American Medical Association, the 
Advocate is not a news publication. 
Rather, it provides authoritative analysis, 
commentary, and interpretation of 
events in the medical care arena. /t is a 
clearinghouse for concrete problems 
and solutions. 


Focus on Your Concerns 

The Advocate zeroes in on the special 

interests and problems in regard to 

your position on the medical staff and 

to your medical staff's relationship with 

the hospital administration and other 

hospital personnel. It delves into every 

important aspect of the physician- 

hospital relationship. Some of the 

topics that typically receive attention 

include: 

e Medical staff organization 

e Rights and responsibilities of 
medical staff physicians 

* Regulation of medical care 

e Medical discipline 

e Cost containment 


on hospital medical staffs 


Delineation of privileges 
Professional liability coverage 
Medical staff bylaws 
Court decisions 
medical staff 


Start your subscription! 

The Advocate is an irvaluable source of 
information for every physician on the 
hospital medical staff. Don't be without 
it; use the form below to subscribe 
now! 


that affect 


“Hot Line" for Your Questions 

Each issue of the Advocate features a 
special Q & A column. If you have spe- 
cific questions about your relations 
with your hospital, medical staff situa- 
tion, or any related areas, you can write 
the Advocate. 
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Your query receives immediate per- 
sonal attention from experts who 
can provide the answers. 
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Those questions which are of general 
interest will also be included in an 
issue of the Advocate as space allows, 
but you don't have to wait for your infor- 
mation. 
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| ADVOCATE 

j American Medical Association 
! 535 N. Dearborn St. 

! Chicago, Illinois 60610 


YES, | wish to subscribe to the ADVOCATE for the period indicated below. 
Enclosed is my check, payable to the AMA, for $ 


[] Please bill me [] One year (6 issues) subscription, 
$15.00 
Please Print 


Name 





Title 





Hospital 
Address 








City/State/Zip 
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If You're Looking 






Opportunity ... 





Physiciars' Placement Service 
Americe- Medical Association 
P.O. Bo- 10012/Chicago, IL 60610 


YES, | & interested in a new practice opportunity. 
Please send me the AMA OPPORTUNITY PLAGE- 
MENT REGISTER, along with registration informatien. 


For a New Practice 


.. .Or Looking For 









These two AMA Registers are your 
best source of information. 


Published quarterly by the AMA Physicians’ Place- 


ment Service, they are the only comrrehensive na- 
tional listings of practice opportunities end physicians 
seeking new positions. 


The Opportunity Placement Register contains 


listings of thousands of available practice oppor- 
tunities, indexed by location, type of practice, area of 
specialization, and other data. 


The Physician Placement Register contains the 


coded vitae of thousands of physicians seeking new 
practice opportunities, indexed by specialty and type 
of practice preferences, current professional status, 
and other data. 


For further information and a registration package, 


use the appropriate coupon below for fre Register you 


desire. 


Physicians’ 
Pla 


Association 
rent Service 
Medzaj Systems 


Physicians’ Placement Service 
American Medical Association 
P.O. Box 10012/Chicago, IL 60610 

YES, | am seeking the services of a physician. Please 
send me the AMA PHYSICIAN PLACEMENT 
REGISTER, along with registration information. 
Name 

Organization 

Address 

City__ 

State/Zip 
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. Instructions for Authors 


Send manuscripts by first-class mail to Maurice W. Van 
Allen, MD, Department of Neurology, University Hospital, 
University of Iowa, School of Medicine, Iowa City, IA 
52242. Manuscripts are received with the understanding 
that they are not under simultaneous consideration by 
another publication. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 

In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, transmittal letters to the editor should 
contain the following language: *In consideration of the 
American Medical Association's taking action in reviewing and 
editing my submission, the author(s) undersigned hereby trans- 
fers, assigns, or otherwise conveys all copyright ownership to 
the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessi- 
tate delay in review of the manuscript. 

Author Responsibility.— All accepted manuscripts are sub- 
ject to copy editing. The author will receive an edited 
typescript rather than galley proofs for approval. The 
author is responsible for all statements in his work, 
including changes made by the copy editor. 

Designate one author as correspondent and provide his 
address and telephone number. Order reprints at the time 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 

Manuscript Preparation.-Submit an original typescript 
and two high-quality copies of the entire manuscript. All 
copy (including references, legends, and tables) must be 
typed double-spaced on 21.6 x 27.9 em (8% x 11-in), heavy- 
duty white bond paper. Ample margins of at least 2.5 em (1 
in) should be provided. If a word processor is used, do not 
justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not 
be used in the text, tables, or illustrations. 

Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was pre- 
sented at a meeting, the name of the organization, place, 
and date on which it was read. 

Style of Writing.—The style of writing should conform to 
acceptable English usage and syntax. Slang, medical jar- 
gon, obscure abbreviations, and abbreviated phrasing are 
to be avoided. 

Informed Consent.—Manuscripts reporting the results of 
experimental investigations of human subjects must 
include a statement to the effect that informed consent 
was obtained after the nature of the procedure(s) had been 
fully explained. 

Abstract.—Provide an abstract (135-word maximum) of 
the article, including statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical 
order (not alphabetically). Once a reference is cited, all 
subsequent citations should be to the original number. All 
references must be cited in the text or tables. Unpublished 
data and personal communications should not be listed as 
references. References to journal articles should include (1) 
author(s), (2) title, (3) journal name (as abbreviated in 
Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books 


should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included 
when appropriate. The author is responsible for the accu- 
racy and completeness of the references and for their 
correct text citation. 

Metrication.—All measurements must be in metric units. 
English units may also be given parenthetically if the 
measurements were originally done in English units. 

Illustrations.—Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating “top” 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.7 x 17.8 em (5 x 7 
in). | 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels ard leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing color illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author's 
share is $275 for up to six square-finished illustrations that 
can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sert with the 
manuscript. 

Legends.— Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographie Consents.— A letter of consent must accom- 
pany all photographs of patients in which a possibility of 
identification exists. It is not sufficient to cover the eyes to 
mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher’s 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts containing statistical 
evaluations should include the name and affilia-ion of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
eluding all headings, on a separate sheet of 21.6 x 27.9 em 
(812 x 11-in) paper. Do not use larger size paper. If a table 
must be continued, use a second sheet and repeat all heads 
and stubs. Each table must have a title. 

Uniform Requirements.—Further details on manuscript 
preparation are given in the document Uniform Require- 
ments for Manuscripts Submitted to Biomedical Journals 
prepared by the International Steering Committee of 
Medical Editors. Reprints of this document are available by 
directing requests to this journal: Scientific Publications, 
535 N Dearborn St, Chicago, IL 60610. 
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The 3000 Clinical Evoked 
Poientiai System 


The Tracor Analytic 3000 represents an unparalled Sep 
iorwardiin clinical evoked potential instrumentation. 


As a compiete system for the comprehensive analyss of 
evoked potentials, the 3000 offers a degree of versati ty and 
a simplicity o! operation only now possible with a 

mic: cprocessor based system. The 3000 represents a totally 
dedicated system capable of performing most auditory, 
visua and somatosensory studies. 


Thessystem features: 


* Automatic and manual analysis set-up modes which 
simplify the set up of the 3000. 

* Alarge €" CRT display which provides all of the available 
analysis parameters for complete waveform assessment. 

* ^Acompretensive selection of patient records that ncludes 
an X-¥ recorder, floppy disc package, Polaroid CRT 
camera, and EIA dataport. 

e Anumber ef standard data processing routines such as 
summaticr, smoothing, and inversion which permit 
greater f'exibility in analyzing and interpreting resalts. 

» Aunique control console which simplifies the inte action 
between the operator and the system making the 3000 
easy to learn and operate. 

ə Oreste serviceability that is supported by a dedicated and 
established sales and service organization. 


For « dilittona! information on the 3000, contact: 
TRACOSF ANAL "TIC, INC. 
1842 Brumme Drive, Elk Grove Village, Illinois 60007 (312) 364-3100 
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Day-long behavior therapy 
-without dosing problems 
at school 


Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Sirgle daily doses are as effective for behavior 
control as multiple doses of methylpheaidate or 

4 ampaetarrines. Blood levels are well sustained, 
without necessity for multidose administration. 


No troublesome midday dose. 


Cyle-t avo ds problems of taking a druz at school. 
No involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
manage all medication, and the child carries no 
drues. (Ard note that Cylert is Schedule IV, not II.) 


[ i oline) 18.75, 37.5,75 mg tablets; 
| 37.5 mg chewables 


,, Justoncea day. At home. 








*ADD: Atterticn Defic t Disorder (formerly called MBD, 
Minimal Braiz Dysfunction), or the Hyperkinetic Ee] 
Syndrome. Please see next page for Brief Summary. 


9083319 








Cyler E pemoline 


DESCRIPTION: CYLERT (pemoline) is a central nervous system stimulant. Pemoline is structurally 
dissimilar to the amphetamines and methylphenidate 

It ıs an oxazolidine compound and is chemically identified as 2-amino-5-phenyl-2-cxazolin-4-one 

Pemoline is a white, tasteless, odorless powder. relatively insoluble (less than 1 mg /ml ) in water. 
chloroform. ether. acetone. and benzene; its solubility in 95% ethyl alcohol is 2.2 mg /ml 

CYLERT (pemoline) is supplied as tablets for oral administration 


CLINICAL PHARMACOLOGY: CYLERT (pemoline) has a pharmacological activity similar to that of 
other known central nervous system stimulants: however. it has minimal sympathomimetic effects 
Although studies indicate that pemoline may act in animals through dopaminergic mechanisms, the 
exact mechanism and site of action of the drug in man is not known 

There is neither specific evidence which clearly establishes the mechanism whereby CYLERT 
produces its mental and behavioral effects in children, nor conclusive evidence regarding how these 
effects relate to the condition of the central nervous system. 

The serum half-life of pemoline is approximately 12 hours Peak serum levels of the drug occur 
within 2 to 4 hours after ingestion of a single dose. Multiple dose studies in adults at several dose 
levels indicate that steady state is reached in approximately 2 to 3 days 

Metabolites of pemoline include pemoline conjugate. pemoline dione. mandelic ació. and uniden- 
tified polar compounds. CYLERT is excreted primarily by the kidneys: approximately 75% of an oral 
dose is recovered in the urine within 24 hours. Approximately 43% of pemoline is excreted un- 
changed 

CYLERT (pemoline) has a gradual onset of action. Using the recommended schedule of dosage 
titration, significant clinical benefit may not be evident unti! the third or fourth week of drug 
administration 


INDICATIONS: CYLERT is indicated as an integral part of a total treatment program which typically 
includes other remedial measures (psychological. educational. social) for a stabilizing effect in 
children with a behavioral syndrome characterized by the following group of developmentally 
inappropriate symptoms: moderate to severe distractibility, short attention span, hyperactivity 
emotional lability, and impulsivity, The diagnosis of this syndrome should not be made with finality 
when these symptoms are only of comparatively recent origin. Nonlocalizing (soft) neurological signs 
learning disability. and abnormal EEG may or may not be present. and a diagnosis of central nervous 
system dysfunction may or may not be warranted. : 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms being used to describe 
the above signs and symptoms. In the past, a variety cf terms has been associated with these signs 
and symptoms. including. Minimal Brain Dysfunction, Hyperkinetic Reaction of Childhood. Hyper- 
kinetic Syndrome, Hyperactive Child Syndrome. Minimal Brain Damage. Minimal Cerebral Dysfunc- 
tion, and Minor Cerebral Dysfunction 


CONTRAINDICATIONS: CYLERT (pemoline) is contraindicated in patients with known hypersen- 
sitivity or idiosyncrasy to the drug. (See ADVERSE REACTIONS.) 


WARNINGS: CYLERT is not recommended for children less than 6 years of age since its safety and 
efficacy in this age group have not been established 

Clinical experience suggests that in psychotic children. administration of CYLERT may exacerbate 
symptoms of behavior disturbance and thought disorder 

Data are inadequate to determine whether chronic administration of CYLERT may be associated 
with growth inhibition: therefore. growth should be monitored during treatment. 


PRECAUTIONS: Drug treatment is not indicated in all cases of the behavioral syndrome charac- 
terized by moderate to severe distractibility. short attention span. hyperactivity. emotional lability 
and impulsivity. It should be considered only in light of the complete history and evaluation of the 
child. The decision to prescribe CYLERT should depend on the physicians assessment of the 
chronicity and severity of the child's symptoms and their appropriateness for his/her age. Prescrip- 
tion should not depend solely on the presence of one or more of the behavioral characteristics 

When these symptoms are associated with acute stress reactions. treatment with CYLERT is 
usually not indicated 

Long-term effects of CYLERT in children have not been well established 

Liver function tests should be performed prior to and periodically during therapy with CYLERT The 
drug should be discontinued if abnormalities are revealed and confirmed by follow-up tests (See 
ADVERSE REACTIONS regarding reports of abnormal liver function tests and jaundice ) 

CYLERT should be administered with caution to patients with significantly impaired hepatic or 
renal function 

The interaction of CYLERT with other drugs has not been studied in humans Patients who are 
receiving CYLERT concurrently with other drugs. especially drugs with CNS activity. should be 
monitored carefully 

CYLERT failed to demonstrate a potential for self-administration in primates. However. the 
pharmacologic similarity of pemoline to other psychostimulants with known dependence liability 
suggests that psychological and/or physical dependence might also occur with CYLERT There have 
been isolated reports of transient psychotic symptoms occurring in adults following the long-term 
misuse of excessive oral doses of pemoline. CYLERT should be given with caution tc emotionally 
unstable patients who may increase the dosage on their own initiative 


Usage during Pregnancy and Lactation: The safety of CYLERT (pemoline) for use during pregnancy 
and lactation has not been established 

Studies in rats have shown an increased incidence of stillbirths and cannibalization when 
pemoline was administered at a dose of 37.5 mg. kg.'day. Postnatal survival of offspring was 
reduced at doses of 18.75 and 37 5 mg. 'kg. day 


ADVERSE REACTIONS: Insomnia is the most frequently reported side effect of CYLERT: it usually 
occurs early in therapy. prior to an optimum therapeutic response. In the majority of cases it is 
transient in nature or responds to a reduction in dosage 

Anorexia with weight loss may occur during the first weeks of therapy. In the majority of cases it 1s 
transient in nature; weight gain usually resumes within three to six months 

Stomach ache, skin rashes, increased irritability. mild depression. nausea. dizziness. headache. 
drowsiness. and hallucinations have been reported. 

Elevations of SGOT. SGPT. and serum LOH have occurred in patients taking CYLERT. usually after 
several months of therapy. These effects appear to be reversible upon withdrawal of the drug. and are 
thought to be manifestations of a delayed hypersensitivity reaction. There have also been a few 
reports of jaundice occurring in patients taking CYLERT. a causal relationship between the drug and 
this clinical finding has not been established 

The following CNS effects have been reported with the use of CYLERT. dyskinetic movements of the 
tongue. lips. face and extremities. nystagmus and nvstagmord eye movements. and convulsive 
seizures. A definite causal relationship between CYLERT and these reactions has not deen estab- 
lished 

Mild adverse reactions appearing early during the course of treatment with CYLERT often remit 
with continuing therapy. If adverse reactions are of a significant or protracted nature dosage should 
be reduced or the drug discontinued 


OVERDOSAGE: Signs and symptoms of acute CYLERT overdosage may include agitation. restless- 
ness. hallucinations. dyskinetic movements and tachycardia. The treatment for an acute overdosage 
of pemoline is essentially the same as that for an overdosage of any CNS stimulant. Management is 
primarily symptomatic and may include induction of emesis or gastric lavage. sedation, and other 
appropriate supportive measures 

Results of studies in dogs indicate that extracorporeal hemodialysis may be useful in the 
management of CYLERT overdosage: forced diuresis and peritoneal dialysis appear to be of little 
value 


DOSAGE AND ADMINISTRATION: CYLERT (pemoline) is administered as a single oral dose each 
morning. The recommended starting dose is 37.5 mg /day. This daily dose should be gradually 
increased by 18.75 mg. at one week intervals until the desired clinical response is obtained The 
effective daily dose for most patients will range from 56.25 to 75 mg. The maximum recommended 
daily dose of pemoline is 112.5 mg 

Clinical improvement with CYLERT is gradual. Using the recommended schedule of dosage 
titration, significant benefit may not be evident until the third or fourth week of drug administration 

Where possible. drug administration should be interrupted occasionally to determine if there is a 
recurrence of behavioral symptoms sufficient to require continued therapy 


Abbott, Pharmaceuticals, Inc. 
North Chicago, IL60064, U.S.A. 9083319R 1 


NEUROLOGIST 


w/expertise in 
Electrodiagnostic 
Studies 


Needed to join busy, growing 
department in a multispecial- 
ly clinic. 


Contact 


K. R. Mattheis, M.D. 
Quain & Ramstad Clinic 
P.C., Box 1818 
Bismarck, N.D. 58501 
Phone (701) 222-5200 


.... FELLOWSHIPS IN 
CLINICAL NEUROPHYSIOLOGY 


Full time for one year beginning 
July 1, 1982: 


1) Fellowship in pediatric and 
adult EEG; evoked responses 
and computer techniques in. 
Clin. Neurophysiology 

2) Fellowship in EMG and Neu- 
romuscular Diseases 


To apply, send a curriculum vitae 
and three letters of recommenda- 
tion. All correspondence and/or 
inquiries to 
Robert R. Young, M.D. 
Clinical Neurophysiology 
Laboratories 
Massachusetts General Hospital 
Boston, MA 02114 
(617) 726-3642 
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PRECAUTIONS: Dosag=of either tablets or suppositories singly or in combination should 
net exceecka totasofl2 suring amy seven-day period. Although rare, ergotamine is capable 
Ofproducing all 
coronary disease. amgin= pectoris, nypertension, renal or hepatic dysfunction, pregnancy, 
Septic states, incisient geucoma. SUPPLIED: Tablets—individually foil-wrapped in boxes of 
20 or 100. Suppesiterie— individually foil-wrapped in boxes of 12. 


© syrr5toms c: ergotism. CONTRAINDICATIONS: Peripheral vascular or 


Uu n9 - rganonPharmaceuticals 
rganor - Division of Organon Inc. 
aine West Orange, N.J. 07052 


GRAINE For MIG 


Fast Disintegr atiONn: Taken at the first symptom 
ot migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than other migræne preparations.* A patented micrograntia- 
tion process “bursts” the tablets apart so that digestive juices 
have urhinde:ec access to the active ingredients—provid ng 
quick-release medication 
e to halt tnrobbing head pain before it takes hold 
eto ease the nausea and "sickness" of migraine attacks 
eto selieve pain from sustained contraction of head end 
neck muscles 
eto allay the feelings of hopelessness in many migrane 
patients 
e to rebu idith= patient's confidence in therapy 


Each Wigre ne ta5le-aniirectal suppository contains ergotamine tartrate, 1.0 mg; caffeine, 
100.0 mg; bslladc78 a'zaloids | evorotatory), representing 87.596 hyoscyamine and 12.5% 
atropine as sulfates, D. 1»mg anc ohenacetin, 130.0 mg. 








Relief 


An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attack before the onset of 


painful headache. 


Yl. MEC A a aay ea gi- 
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‘ 


Actual photos show total disintegration of Wicrai et in 
digestive juice in only 18 seconds (range 8”-32” ; average 18").* 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 
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In certain patients with spasticity, 
helps change 
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To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/diseases 


LIORESAL 
baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinal level. 
This mode of action is believed to prcvide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level may contribute 
to its clinical efficacy. 


improved function . . . more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiolccic 
function and self-confidence. Several studies! 
have reported on the effectiveness of Lioresal 
in patients with spasticity. 


helps promote physical therapy 


Forthe patient who cannot control even the 
slightest movements, physical therapv can be 
physically and emotionally upsetting. Lioresal 
helps relieve the pain associated with *lexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfcrtable 
and receptive to exercise and physical activity.? 


no hepatotoxicity reported 


With Lioresal, the majority of reported side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the mos: com- 
mon. No hepatotoxicity has been reported —an 
important factor to consider when plannirg 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. Thisis usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautioned against the 
operation of automobiles or dangerous 
machinery. 


In a few patients increased SGOT, elevated 
alkaline phosphatase and elevated blood sugar 
have been reported. Gastrointestinal and cther 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next page for details 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 


Geigy 


To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 


show immediately, so it is important to continue 


the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 


ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal^ bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders. 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersensitivity to baclofen. 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued. 


b./mpaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

C. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerabiity to the drug. 

d.Pregnancy: Lioresal has been shown to increase 
the incidence of omphaloceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was no: seen in mice or rabbits. 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended numan dose, and an increased inci- 
dence of unossifiec phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus. 

Precautions Safe use of Lioresal in children under 

age 12 has nat been established, and it is, there- 

fore, not recommended for use in children. 

Because of the poss bility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dangerous machinery, and ac- 
tivities made hazardous by decreased alertness. 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcohol and other CNS depressants. 

Lioresal shouid be used with caution where spastic- 

ity is utilized to sustain upright posture and balance 

in locomotion or whenever spasticity is utilized to 
obtain increased function 

In patients with epilepsy, the clinical state and elec- 

troencephalogram should be monitorec at regular 

intervals, since deterioration in seizure control and 

EEG have been reported occasionally in patients 

taking Lioresal. 

Itis not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

and/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans :s not known. 

Adverse Reactions The most common is transient 

drowsiness (10-63%). In one controllec study of 175 





patients, transient drowsiness was observed in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-15%) and fatigue (2-496). Others reported: 
Neuropsychiatric: Confusion (1-1196), headache 
(4-896), insomnia (2-796); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity. dystonia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure. 
Cardiovascular: Hypotension (0-996). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope. 

Gastrointestinal: Nausea (4-12%), constipation 
(2-6%); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting, diarrhea, and 
positive test for occult blood in stool. 
Genitourinary: Urinary frequency (2-6%); and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration. weight gain, nasal 
congestion. 

Some of the CNS and genitourinary symptoms may 
be related to the underlying cisease rather than to 
drug therapy. 

The following laboratory tests have been found to 
be abnormal in a few patients receiving Lioresal: 
increased SGOT, elevated al«aline phosphatase, 
and elevation of blood sugar 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 

For complete details, including description, ac- 
tions, dosage and administration, and overdosage, 
please see full prescribing information. 


667253 C79-27 (9/79) 
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\ A simple addition 
that may take him further 


May produce a smoother response 
When using levodopa drugs alone, daily variations in 
improvement sometimes occur. [he addition of SYMMETREIE 
to optimal doses of the levodopa drug may smooth out 
. these day-to-day fluctuations, making life more comfortakle. 


| May help regain lost benefits 
| For some patients, the doses of levodopa drugs 
F- required to maintain an adequate response to treatment 

. may also be responsible for troublesome side effects, 
necessitating a subsequent reduction in dosage, and an 
| ^. ultimate reduction ir efficacy. Adding SYMMETREL to the 
— P7 lowered levodopa drug regimen may help to restore these 
*— Į} lost therapeutic benetits. 
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Rapid therapeutic response 
For the patient about to begin levodopa drug therapy, 

concurrent therapy with SYMMETREL can produce a rapid 
therapeutic response, ofter within 48 hours. The dosage of 
SYMMETREL should be meintained at 100 mg once or twice daily, 
was the daily dose of the levodopa drug is gradually increased to 
ach=v= optimal benefit. 
“Forte petient who is receiving high doses of other antiparkinson drugs, 


e: 


^ 


SURE ilis cose of SYMMETRHREL is 100 mg daily. After one to several weeks at 
cw J mg orce daily, the dose may be inczeased to 100 mg twice daily, if necessary. 


E Ea = 


Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 
Garden City, New York 11530 





*Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL is a DuPont registered U.S. trademark. 


Please see ollowing page for brief summary of full prescribing information. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-Induced Extrapyram- 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide intoxi- 
cation. It is indicated in those elderly patients believed to develop parkinsonism in 
association with cerebral arteriosclerosis. In the treatment of Parkinson's disease, 
SYMMETREL is less effective than levodopa, (-)-3-(3.4-dihydroxyphenyl)-L- 
alanine, and its efficacy in comparison with the anticholinergic antiparkinson 
drugs has not yet been established. Althcugh anticholinergic type side effects 
have been noted with SYMMETREL when used in patients with drug-induced ex- 
trapyramidal reactions, there is a lower incidence of these side effects than that 
observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug. 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be ob- 
served closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL. 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis. 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important. 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only af- 
ter weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose, but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be discon- 
tinued abruptly since a few patients with Parkinson's disease experienced a par- 
kinsonian crisis, i.e., a sudden marked clinical deterioration, when this medication 
was suddenly stopped. The dose of anticholinergic drugs or of SYMMETREL 
should be reduced if atropine-like effects appear when these drugs are used con- 
currently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure, peripheral edema, or orthostatic hypoten- 
sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 
may accumulate when renal function is inadequate 
* Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash. or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Carefu! 
observation is required when SYMMETREL is administered concurrently with cen- 
tral nervous system stimulants. 


ADVERSE REACTIONS. The most frequently occurring serious adverse reac- 
tions are: depression, congestive heart failure, orthostatic hypotensive episodes, 
psychosis, and urinary retention. Rarely convulsions. leukopenia, and neutrope- 
nia have been reported. 

Other adverse reactions of a less serious nature which have been observed are 
the following: hallucinations, confusion, anxiety and irritability; anorexia, nausea, 
and constipation; ataxia and dizziness (lightheadedness): livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following: 
vomiting: dry mouth; headache: dyspnea; fatigue, insomnia, and a sense of weak- 
ness. Infrequently, skin rash. slurred speech. and visual disturbances have been 
observed. Rarely eczematoid dermatitis and oculogyric episodes have been re- 
ported. 


DOSAGE AND ADMINISTRATION. 

Dosage for Parkinsonism: 

Adult: The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg 
twice a day when used alone. SYMMETREL has an onset of action usually within 
48 hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious associ- 
ated medical illnesses or who are receiving high doses of other antiparkinson 
drugs. After one to several weeks at 100 mg once daily, the dose may be in- 
creased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses. 
However, such patients should be supervised closely by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks. followed by reinitiation of the drug, may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


Dosage for Concomitant Therapy 

Some patients who do not respond to anticholinergic antiparkinson drugs may re- 
spond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce addi- 
tional benefit. 

When SYMMETREL and levodopa are initiated concurrently, the patient can ex- 
hibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 mg 
daily or twice daily while the daily dose of levodopa is gradually increased to opti- 
mal benefit 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, addi- 
tional benefit may result, including smoothing out the fluctuations in improvement 
which sometimes occur in patients on levodopa alone. Patients who require a re- 
duction in their usual dose of levodopa because of development of side effects 
may possibly regain lost benefit with the addition of SYMMETREL. 


Dosage for Drug-Induced Extrapyramidal Reactions: 

Adult: The usual dose of SYMMETREL (amantadine hydrochlonde) is 100 mg 
twice a day. Occasionally, patients whose responses are not optimal with 
SYMMETREL at 200 mg daily may benefit from an increase up to 300 mg daily in 
divided doses. 


ATUM Endo Laboratories, Inc. 
Subsidiary of the DuPont Company 
Garden City, New York 11530 I 


EIGHTH ANNUAL SYMPOSIUM 


BARROW NEUROLOGICAL INSTITUTE 
OF ST. JOSEPH'S HOSPITAL 
& MEDICAL CENTER 


“Controversies in Neurology & Neurosurgery" 


January 8-10, 1981, Phoenix, Arizona 
at the LaPosada Resort Hotel 





Thursday, January 8 
"Cervical Spine Disease" 
General Session 
Moderator: William B. Helme, M.D., Phoenix, Arizona 


Conservative Management and Manipulation Therapy — William W. 
Anderson, M.D., San Mateo, California 

Surgical Approach to Spondylosis and Stenosis — Philip R. Weinstein, 
M.D., Tucson, Arizona 

Surgical Approach to Disc Disease, With and Without Fusion — James T. 
Robertson, M.D., Memphis, Tennessee 

Cervical Discs, Spondylosis and Stenosis: Case Presentations — John R. 
Green, M.D., Phoenix, Arizona 


Neurological and Neurosurgical Nursing Session 


Cervical Spine Disease: Nursing Management — Dennis Robb, R.N, 
Cincinnati, Ohio 

Vasospasm Secondary to Subarachnoid Hemorrhage: Current Con- 
troversy, Research, Nursing Dilemmas — Kathy Finch, R.N, Boston, 
Mass. 

Electrocardiographic Manifestations Associated with Intracranial 
Hemorrhage — Marjorie Boldt, R.N., M.S.N., Boston, Mass. 





Friday, January 9 
"Tumors" 
General Session 
Moderator: Paul L. Kornblith, M.D., Bethesda, Maryland 


Medical versus Surgical Treatment of Metastatic Spinal Cord Tumor — 
William R. Shapiro, M.D., New York, New York 

Medical versus Surgical Treatment of Metastatic Brain Tumor — Philip 
H. Gutin, M D. and Victor A. Levin, San Francisco, California 

Indication and Techniques of Biopsy for Treatment Planning — Russell 
H. Patterson, Jr., M.D., New York, New York 

Treatment of Glioma — Victor A. Levin, M.D. and Philip H. Gutin, M.D, 
San Francisco, California 


Neurological and Neurosurgical Nursing Session 


Chemotherapy and Radiotherapy for Neoplasms of the Central Nervous 
System — Marjorie Albert, R.N., M.S., Phoenix, Arizona 

Intraoperative Use of Evoked Responses — Sue Lyons, R.N., Phoenix, 
Arizona 

A Holistic Approach to the Craniotomy Patient — Marilynn Polhopek 
Maida, R.N.. M.S.N., Chicago, Illinois 





Saturday, January 16 
"Vascular Disease" 
General Session 
Moderator: Joseph C. White, Sr., M.D., Phoenix, Arizona 


Asymptomatic Stenosis of Carotid Arteries — Robert M. Crowell, M.D., 
Phoenix, Arizona 

Anticoagulant and Antiplatelet Treatment — H. J. M. Barnett, London, 
Ontario, Canada 

Management of Arteriovenous Malformation — John F. Mullan, M.D., 
Chicago, Illinois 

Timing of Surgery for Cerebral Aneurysm — John M. Tew. Jr., M.D, 
Cincinnati, Ohio 


Further information may be obtained from Richard A. Thompson, M.D., Barrow Neurological 
Institute, 350 West Thomas Road, Phoenix, Arizona 
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Brainstem Auditory Evoked Potentials 
in Postconeussion Dizziness 


M. Jobn Rowe 111, MD. Chris Carlson, REEGT 


€ Twenty-seven patients with postcon- 
cussion dizziness following minor injury 
to the head or neck had brainstem audi- 
tory evokec pctertia! studies from one 
day to eight months (median, 37 days) 
following injury AF patients were normal 
on clinical examination at the time of 
study. Three patients had one or more 
interpeak latenciesspre/anged beyond the 
99% tolerance limit fer normal control 
subjects. The croup mean 1-3, 2-3, and 
1-5 interpeak latencies were significantly 
prolonged. These ‘indings indicate that 
minor head or necicinjury with associated 
subjective symptomatclegy may be ac- 
companied by objectively demonstrable 
brainstem dysfunction. 

(Arch Meuroi 37:679-683, 1980) 


D'he posteoneussion syndrome can 
t arise following any form of me- 
chanical injury to the head or neck. It 
is characterized by recurrent head- 
ache; inattentien, poor memory, anx- 
iety, irritability, excessive fatiguabil- 
ity, and aleobel intalerance; and by 
dizziness. ^ A pronounced positional 
vertigo may oeeur immediately fol- 
lowing injury. This improves over a 
two- to three-week period. A more 
characteristic postcencussion  dizzi- 


" ness has a delawed.onset from days to 


weeks ^aliowing injury, occurs inter- 
mittently, and ends to recede slowly 
over six to ewht months. It consists of 
a feeling of abnormal movement that 
is usually not a whirling, but rather a 
sense cf umsteadmess or giddiness 


"that is accentuated by rapid changes 


in posit:on."-* 
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Posteoncuss on symptoms occur in 
up to 66% of patients with direct head 
injury severe enough to cause a 
stunned or dazed state, even without 
loss of conscieusness.'^*^ They also 
may occur in up to 62% of patients 
with strong cervical flexion-extension 
injury or whip.ash.*’ As many as half 


of these postecncussion patients com-. 


plain of dizziness,’° and of these, 40% 
to 50% are repcrted to have abnormal- 
ities on  eiectronystagmographie 
(ENG) testing involving spontaneous 
or induced nystagmus.**^* There is a 
continuing dialogue over whether 
these abnormalities arise in the laby- 
rinth, in the brainstem, or in cervical 
nerve and muscle.'*^** "There is 
ample neuropathological evidence for 
brainstem neuronal and axonal dam- 
age in head injury subjects, **"* but 
to date there has been no objective 
way of clinically testing for such 
abnormalities. 

The brainstem auditory evoked po- 
tential (BAEP) is an accurate and 
objective measure of auditory nerve 
and brainstem auditory pathway 
function.” It is the submicrovolt EEG 
signal recorded following presenta- 
tion of a monaural click stimulus by 
earphone to a patient. The EEG 
response to the click is recorded and 
summated by a cigital averaging com- 
puter. The response occurring in the 
first 10 ms folloving the click consists 
of a seven-peaked wave form. These 
peaks are known to represent the 


W 


response of generators in the region 
of the auditory nerve (1), cochlear 
nucleus (2), superior olivary nucleus 
(3), lateral lemniseus (4°, and inferior 
colliculus (5)."°'’ Peaks 6 and 7 have 
not yet been fully localized. The dif- 
ference in latency between these 
peaks is a measure of tie conduction 
time between the brainstem genera- 
tors. Lesions of the bra: nstem affect- 
ing the auditory pathwzys will result 
in slowing of these conduction times 
and therefore distort the response and 
prolong the interpeak latencies. Ab- 
normalities in the BAEP have been 
shown to be associated with a wide 
variety of brainstem lesiens. including 
intrinsic and extrinsic tumor, infarct, 
hemorrhage, demyelinat on. degener- 
ative disease, and severe trauma.'^'* 

We have studied a grot p of patients 
with dizziness following minor injury 
to the head or neck. Abnormalities 
shown in these patients suggest that 
brainstem injury may accompany the 
subjective symptoms seen following 
this type of injury. 


PATIENTS AND METHODS 


Twenty-seven consecutive patients were 
studied: 16 women and 11 men, aged 19 to 
57 years (median age, 33 vears). All were 
originally referred for neuro ogic consulta- 
tion for dizziness followinz injary to the 
head or neck. The types of imjury included 
motor vehicle accidents, atkletic injuries, 
falls onto the head or back. end muggings 
or fights. Eight patients reoerted primari- 
ly neck injury; nineteen patients reported 


Table 1.—Age-corrected Normative Values 
for Calculating Interpeak Latency (IPL) t Scores* 


10/s Stimulation 
i» = (IPL, — [.9894 + .00337 x age])/.2116 
a = (IPL, — [.9442 + .00025 x age])/.2055 
a = (IPL, , — [1.9375 + .00356 x age])/.2045 


a3 = (IPL, , — [1.9753 — .00306 x age])/.1759 
., = (IPL, , — [3.9129 + .00049 x age])/.2437 
30/s Stimulation 

4 = (IPL, , — [1.1912 — .00106 x age])/.2487 
», = (IPL. — [.8616 + .0041 x age])/.2864 

4 = (IPL, — [1.994 + .00432 x age])/.3143 
s3 = (IPL,., — [1.9503 — .00012 x age])/.2454 
s = (IPL, , — [3.9445 + .0042 x age])/.3195 





*t score — (observsd value — [predicted value])/SE estimate. 
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Fig 1.—Well-developed brainstem auditory 
evoked potential wave forms from three 
patients. Vertical bars represent 9596 to 
9996 tolerance limits for peaks 3 and 5 for 
normal 1-3 and 1-5 interpeak latencies. 
Interpeak 1-3 latency time may be pro- 
longed without (top, middle) or with (bot- 
tom) 1-5 prolongation. Vertex + is up in all 
Figures. Four replications are shown on 
left, with final summated wave form on 
right. 


Fig 2.—Patient showing nonreplicable wave 3 on left (arrow), compared with normal response on right. 
Interpeak latencies were within normal limits. Four replications and summated wave form in each 


instance. 
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Fig 3.—Marked distortion of brainstem 
auditory evoked potential wave form with 
prolongation of 1-3 and 1-5 interpeak 
latencies bilaterally showing little change 
between 40 and 120 days fellowing injury. 
Patient showed no deficit an c inical neu- 
rologic examination and latent right beat- 
ing nystagmus on electronystagmogra- 
phy. 


t Scores 


**9994 boo 99608 


Fig 4.—t Score distributions for both ears 





P<.001 of all patients. P value determined from 
Student's t test for difference of expected 
1-2 2-3 1-3 3-5 1-5 mean of 0 and SD of 1. Lines a- 1.65 and 
2.33 indicate 95% and 99% one-tailed 
Wave Peaks tolerance limits. 
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Table 2.—Patients With Prolonged BAEP 1-3, 3-5, and/or 
1-5 Interpeak Latencies and Abnormal ENGs* 


Electronystagmogram 


Abnormal 





Time, ms 


Not Obtained | 


10/s 


30/s o 1-5 Time 





eo 80.7 80 721907 7.7.5 10 15 | 
Days Time Since Trauma Months 


Fig 5.—Initial and follow-up studies in nine patients showing actual 1-3 and 1-5 interpeak 


latencies plotted against time since trauma. 


primarily head injury. Only six patients 
reported having lost consciousness after 
injury, the longest for slightly over a min- 
ute. All reported being dazed or stunned at 
the time of injury. No significant posttrau- 
matic amnesia was reported. All patients 
described multiple symptoms following 
their injuries consisting in varying degrees 
of severity of headache, neck pain, emo- 
tional lability, depression, decreased mem- 
ory, inability to concentrate, and dizziness. 
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The dizziness typically came on several 
days following the injury and uniformly 
consisted of a sensation of disequilibrium 
or unsteadiness that was intermittent and 
frequently exacerbated by quick head 
movements. Only one patient described an 
additional sensation of true spinning ver- 
tigo lasting several days. The dizziness 
tended to persist for weeks or months 
following injury and to subside slowly dur- 
ing this time. The patients were initially 


evaluated from one day to eight montl 
following injury (median time, 37 days 
Follow-up studies were obtained om nir 
patients from 23 days to five months fo 
lowing the first test (median time, thre 
months). Two patients had third tests < 
later dates. 

Neurologic examination was normal i 
all but two who showed nystagmus on fe 
lateral gaze. Roentgenograms of the sku 
and neck, where indicated. were rorma 
Electronystagmography was performed o 
19 of the patients. Electronystagmegram 
were graded abnormal if nystagmus ove 
7°/s was presented spontaneously or i 
five of eight head positions, or if ealoric 
induced nystagmus showed an interea 
asymmetry of slow velocity of over 20% o 
a directional preponderance of over 25%. 

The BAEP was recorded from EEG elec 
trodes placed in conducting paste at th 
vertex and at each mastoid. The mastoi 
ipsilateral to auditory stimulation wa 
paired with the vertex lead for recording 
while the opposite mastoid lead was used a 
a ground. Amplifier gain was 100,000 wit] 
a —9-dB bandpass of 150 to 3,000 Hz. Th: 
digital averager used a 256-point 10.24-m: 
timebase. All peak lateneies were mea 
sured from the plotted output of two o 
more replications of each response 

Monaural compression click stimuli wer 
produced by feeding a 0.1-ms square wav: 
pulse to the earphones. Hearing threshok 
to the click stimulus was determined fo; 
each ear. Stimulus intensity ranged fron 
60 to 90 dB above the laboratory norma 
threshold. Clicks were usually delivered a: 
ten per second. Three subjects had 30 pei 
second stimulation given because of pooi 
wave form development. 

Wave peak latencies were subtracted tc 
give interpeak latencies. These times were 
compared with normal values determined 
from regression equations of imterpeak 
latency on age obtained from 5€ contro 
subjects." Each patient's results were 
scaled to a standard with a mean of 0 and 
an SD of 1 by subtracting the predicted 
interpeak latency appropriate to the 
patient's age and stimulating frequency, 
then dividing by the standard error of the 
estimate of this value (see Table 1). This 
allowed the resulting t scores for different 
ages and stimulus frequencies to be com- 
pared directly. The distributions for each 
interpeak latency were :ested for differ- 
ences from the expected mean o? 0. Indi- 
vidual patients were rated as definitely 
abnormal if the t scores for 1-3, 3-5, or 1-5 
interpeak latencies were greater than 2.33 
(99% one-tailed tolerance limit) and border- 
line if greater than 1.65 (95% cne-tailed 
tolerance limit). 


RESULTS 


Most patients had reasonably well 
developed BAEP wave forms (Fig 1). 
Two patients had distorted responses 
showing a poorly developed wave 3 
(Fig 2 and 3). Waves 2, 4, 6, and 7 may 
be absent in normal subjects, but dis- 
tortion of wave 3 is distinetly uncom- 
mon. Unfortunately, amplitude varia- 


Brainstem Atiditarv Fvakead Patantiale Dawin 9 Racine 


tion may redect technical artifact, 
and such wawe form cistortion cannot 
definitely be said to indicate brain- 
stem abnermslity at this time. 

A more convincing demonstration 
of abnermality is an increase in inter- 
peak latency Figure 4 shows the t 


( score distribucion for each calculated 
Pp interpeak latency. The means of the 


ç 


i 


wave 1-5, 2-3. and 1-5 populations are 
al prolomgee significantly at the 
P< 01 eve. Three of eight neck- 
injured and eht of 19 head-injured 
patients had eme or more interpeak 
latencies prolemged beyond the 95% 
tolerance imi. One neck-injured and 
two head-injused patients showed pro- 
longations berond the 99% tolerance 
limit. 

Nineteen sujects had routine ENG 
testing perfommed. Eleven showed 
abnormalities of latent or positional 
nystagmus or ef caloric-induced nys- 
tagmus. Table gives the relationship 
between abnormalities of the BAEP 
and ENG. 

Nine subjects had two or more 
BAEPs perfommed. Figure 5 shows 
the actual 1-3 and 1-5 interpeak laten- 
cies obtained == the time from trau- 
ma. There is mo indication for a defi- 
nite trend to decrease or increase with 
time. Most of the variation shown 
reflects a 4.3-ms latency jitter that 
may be seen om repeat testing of any 
individaal. 

Twenty-five patients had click in- 
tensity threshads within 20 dB of the 
laboratory norm. Two patients had 
left/right ear thresholds of 40/10 and 
50/40 dB a»ov- the laboratory norm. 
The first patiert had imterpeak laten- 
cies within th= normal limits. The 
second patient had prolonged 3-5 and 


1-5 interpesk latencies. 
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ZOMMENT 


These 27 pa-ients comprise a heter- 
ogeneous group with different types 
of minor trauma to the head or neck, 
studied at disparate times following 
head injury. Y2t as a group they show 
a definite abrormality of brainstem 
auditory pathway function. The con- 
joint delays in 1-8, 2-3, and 1-5 inter- 
peak latencies indicate a dysfunction 
in the pontine-medullary region of the 
brainstem. Several individual patients 
also showed abnormal 3-5 conduction 
times, indicating pontine-midbrain 
region dysfunction. 

These findings do not imply a causal 
relationship between the patients’ 
auditory pathway abnormality and 
their dizziness. Nor do they prove that 
postconcussion dizziness is of central 
origin. They co objectively demon- 
strate that the mechanical force of 
even minor head or neck injury is 
capable of altering normal brainstem 
function. It is :ertainly possible that 
vestibular or cerebellar pathways ad- 
joining the auditory pathways could 
be equally as a “ected by transmitted 
shearing and st etching forces with or 
without associated local vascular sys- 
tem dysfunctio-. 

The auditory system dysfunction 
appears to be einically silent, as no 
patient complained of a loss of hear- 
ing following injury. Audiometric 
testing other than click threshold 
determination was not performed. 
Clinically, it haz been our impression 
that patients with focal brainstem 
lesions and ao»normalities of the 
BAEP usually d» not note any subjec- 
tive change in hearing. In fact, the 
clinieal value of all forms of sensory 
evoked response testing (auditory, 
visual, and somatosensory) lies in 
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their ability to detect subclinical sen- 
sory pathway dysfunction. However, 
clinical deafness secondary to trau- 
matic brainstem injury has been 
reported." 

The BAEP was definitely abnormal 
in only 11% of individual patients, 
while the ENG was abnormal in 58% 
of patients tested. This indicates that 
the brainstem response may not be of 
major value in demonstrating abnor- 
mality in any one individual compared 
to the ENG. However, where the ENG 
abnormality often cannet be localized 
to peripheral or central vestibular 
sites, the BAEP abnormality can be 
assigned a central location. 

It is uncertain how lorg the conduc- 
tion time delay will persist following 
injury. Pretrauma anc posttrauma 
studies with long-term follow-up eval- 
uation would be very helpful in estab- 
lishing this information. In the mean- 
time, it will be importart to question 
any patient having a BAEP per- 
formed as to any history cf head or . 
neck injury. With a histcry of trauma 
any abnormality of the BAEP must be 
interpreted with caution when used in 
the differential diagnosis of suspected 
nontraumatic neurologic disease. 

The BAEP will probably be most 
useful in studying pooulations of 
patients exposed to head trauma. It 
can give an objective demonstration 
that subjective symptoms following 
injury to the head or reck may be 
associated with CNS dysfunction. It 
may then be used as a tool to further 
study the complex and frustrating 
topies of posttraumatie neurosis and 
cervical vertigo. 
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CSF 8-Glucuronidase Assay 
in the Diagnosis of Neoplastic Meningitis 


Edwin Shuttleworth, MD, Norman Allen, MD 


e The clinical value of CSF 5-glucuron- 
idase assay in the differential diagnosis of 
chronic meningitis has been investigated 
over the past 20 years. Significant 
(P — .001), often marked, elevation of the 
enzyme level was found in the first sample 
submitted in 29 of 30 cases of neoplastic 
meningitis, irrespective of treatment 
(mean, 324 units), and in 12 of 14 
untreated cases with meningeal lympho- 
ma (mean, 174 units). On the other hand, 
untreated patients with chronic meningitis 
of other etiologies had significantly lower 
levels of enzyme elevation, eg, leukemic 
meningitis (mean, 46 units), fungal men- 
ingitis (mean, 41 units), and tuberculous 
meningitis (mean, 79 units). In the few 
cases of chronic meningitis studied dur- 
ing appropriate therapy, a tendency 
toward a decrease in enzyme activity was 
noted, thus offering further diagnostic 
support. In our opinion, the finding of a 
marked elevation of 5-glucuronidase ac- 
tivity in a patient with chronic meningitis 
is presumptive evidence of neoplastic eti- 
ology. 

(Arch Neurol 37:684-687, 1980) 


ecent articles'^ on neoplastic men- 

ingitis, or the diffuse meningeal 
dissemination of neoplasm, have not 
mentioned the value of CSF f-glucu- 
ronidase assay as an aid to the diagno- 
sis of this disorder. In 1968 we 
reported on our experience with a 
series of patients seen with chronic 
meningitis. We found an early and 
often marked elevation of £-glucuron- 
idase levels in the CSF of nine 
patients subsequently shown to have 
diffuse meningeal dissemination of 


neoplasm.’ Patients with other varie- 
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ties of chronic meningitis generally 
had normal or only moderately ele- 
vated enzyme levels. The purpose of 
this communication is to update our 
findings in a total of 30 verified cases 
of diffuse meningeal dissemination of 
neoplasm, emphasizing the clinical 
value of this relatively simple enzyme 
assay in the early diagnosis of the 
untreated patient with chronic menin- 
gitis. 
METHODS 


Cerebrospinal fluid samples were col- 
lected in sterile, acid-cleansed tubes and 
frozen within two hours of collection. If the 
volume of the samples was less than 1 mL, 
a mieromethod was used as described pre- 
viously**; otherwise the standard macro- 
method for f-glucuronidase assay was 
employed.’ 

Final diagnoses were made in each case 
by one or more of the following studies: 
CSF cytology, meningeal biopsy, or autop- 
sy in the case of neoplastic meningitis and 
culture, microscopic identification of the 
organism, titer rise, or autopsy in the case 
of the other etiologies. It should be empha- 
sized that the final diagnosis remains un- 
known in a number of our cases with 
chronic meningitis; these patients have 
been excluded from this study. 

Each diagnostic group was compared 
with the normal control group using Dun- 
nett's t test. 


RESULTS 


The normal value for CSF f-glucu- 
ronidase in our laboratory is 
28.2 + 7.9 SD units. (Units are mea- 
sured in micrograms of phenolphthal- 
ein liberated per hour per 1 dL of 
CSF.’*) These data were originally 
derived from CSF samples obtained 
from 34 neurologically normal pa- 
tients who underwent lumbar punc- 
ture for the purpose of spinal anesthe- 
sia. The CSF £-glucuronidase level is 
reported as normal in our laboratory if 
the value obtained is within 2 SD of 
the mean. 

Thirty patients with neoplastic 
meningitis were studied, 15 female 


and 15 male. The patients ranged in 
age from 3 to 78 years, with an aver- 
age age of 43. Sites of the primary 
neoplasms (or tumor type) were as 
follows: lung, seven cases; breast, six; 
unknown, six; skin (melanoma), three; 
brain, three; colon, two; and kidney, 
eye (retinoblastoma), and stomach, 
one case each. Routine CSF findings 
on the first sample submitted, exelud- 
ing one patient who underwent intra- 
thecal diagnostic procedure 16 days 
prior to study, included elevated total 
protein concentration (> 45 mg/dL) 
in 25 of 28 cases, reduced level of 
glucose (< 45 mg/dL) in 21 of 28 
eases, and pleocytosis (> 5 cells per 
cubic millimeter) in 21 of 27 cases. 
Routine data were not available in 
every case (Table 1). 

The f-glucuronidase level was ele- 
vated in the first sample submitted in 
29 of 30 cases, usually to a marked 
degree (eg, > 100 units in the initial 
lumbar puncture sample in 24 cases). 
Cytologic studies, on the other hand, 
were considered positive or suspicious 
for malignancy in only 19 of 28 cases 
on the basis of the initial lumbar 
puncture sample submitted. Mean 
CSF f-glucuronidase activity in the 
first sample submitted from all 30 
patients was 324 units + 70 SEM 
(range, 36 to 1,608 units). This value is 
significantly different from normal 
(P< .001) (Table 1 and Fig 1). If 
enzyme data on initial samp.es from 
treated patients are excluded (ie, in 
patients receiving focal or entire 
neuraxis radiation, or intrathecal or 
systemic chemotherapy in the imme- 
diate presample period), all 27 pa- 
tients studied had elevated levels. The 
mean CSF Jf-glucurcnidase level in 
untreated patients was 349 units + 74 
SEM (range, 55 to 1,608 units). If 
consideration is also given to final 
posttreatment data, mean f-glucuron- 
idase activity declined to 75 units, but 
this value represents only six cases. In 
four out of five patients who had 
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Table 1.—CSF Data From All Patients With Diffuse Meningeal Dissemination of Neoplasm 





Protein Glucose 
Patient Concentration, Level, B-Glucuronidase 
Nc. Primary Neoplasm mg/dL mg/dL WBCs/cu mm Level, Units Treatment 
»" Retincblestoma 2,160 <25 910 982 No 
m. 
"s 
5t Papillary adenocarcinoma, 101 45 150 418 No 
lung 
57 Poorly»differentiated carci- 118 18 703 312 No 
noma, lung 
* Unknown 168 <25 50 118 No 
g* Unknown 88 <10 0 272 No 
11 Adenocarcinoma, unknown 66 20 56 268 No 
origin 
13 Melanoma 920 0 600 1,375 No 
14 Adenocarcinoma, unknown 350 17 250 72 No 
origin 
16 Sareinome, breast 450 56 53 126 No 
| 17 Adenocarcinoma, cecum 900 15 15 369 No 


e 
8 33 No 


21 Carcinoma. breast 2,500 316 
22 Unditerentiated carcinoma, 900 10 47 1,608 No 
lung 
EE CINE 2 7L LES. E. 9 11180. Ph 39115, NOT 
24 Fieomorphic duct carcino- 20 67 15 36 Yes 


ma, breast 


*Cases previousiv reported. 

TVentriculograph* oerformed 16 days prior to sample. 
{Ventricular Huid. 

§Cisternal tuid. 


4 1,600 r multiple enzyme assays performed 

^ JJ during treatment, decreasing values 

were found. This trend, however, was 

e not necessarily reflected in the pa- 
$ Mean + SEM tients’ clinical course (Fig 2). 

There was no relationskip between 
the CSF £-glucuronidase level and the 
histologic type of the primary tumor, 

o or the CSF protein (Table 1). 

It should be emphasized that of the 
30 patients ultimately shown to have 
neoplastic meningitis, 97 had ele- 
vated levels of CSF £-glucuronidase in 
the first sample submitted, irrespec- 
tive of treatment; thus, an elevated 
-glucuronidase level was the most 
consistently abnormal finding in the 
CSF of these patients. 

Fourteen patients with lymphoma 
with diffuse meningeal involvement 
were studied. Eight patients were 
PRE ee CEPT BERD UIS ROME. r i ee a es Ae male and six female. Ages ranged 

a eee. an; PENDENSONG: from 7 to 67 years, with am average 








Fig 1.—5-Glucuronidase values in first 
CSF sample submitted in patients with 
chronic meningitis. 
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Table 2.—CSF Data From Patients With Meningeal Lymphoma 


Patient 
No. Primary Neoplasm 
1 Malignant lymphoma, lym- 
phocytic type 
2 Lymphosarcoma 
3 Lymphosarcoma 
4 Lymphosarcoma 
5 Malignant lymphoma 
6 Lymphoma 
7 Lymphosarcoma 
8 Malignant lymphoma 
9 Lymphocytic lymphoma 
10 Lymphoma 
11 Lymphosarcoma 
12 Lymphosarcoma 
13 Leukolymphosarcoma 


Malignant lymphoma 


Protein Glucose 
Concentration, Level, B-Glucuronidase 
mg/dL mg/dL WBCs/cu mm Level, Units Treatment 
250 28 131 104 No 
253 68 164 82 No 
194 70 29 172 No 
60 10 8 142 No 
96 65 2,350 679 No 
‘PT “he pol. 249 No 
116 83 4,160 217 No 
92 36 31 26 No 
34 42 888 225 No 
260 58 24 68 No 
37 67 69 21 No 
138 75 1 143 No 
12 72 1,790 117 No 





age of 40. Examination of CSF sam- 
ples in this group revealed increased 
protein concentrations in 11 of 13 
cases and pleocytosis in 12 of 18 cases, 
but hypoglycorrhachia was found in 
only three of 12 cases. The £-glucuron- 
idase level was increased in the first 
sample studied in 12 of 14 cases (86% 
of cases), with a mean value of 174 
units + 45 SEM (range, 21 to 679 
units). All patients were untreated. 
This value is significantly different 
from normal (P < .001) (Fig 1 and 
Table 2). Unfortunately, we have no 
data reflecting changes immediately 
following treatment; however, those 
patients in this series who have been 
evaluated at a time when other CSF 
data (eg, cell count, glucose levels) 
have been normal have also had 
normal levels of 8-glucuronidase. 

Seven patients with leukemic men- 
ingitis were studied, five with acute 
lymphocytic leukemia, one with 
chronic lymphocytic leukemia, and one 
with acute myelocytic leukemia. Mild 
enzyme level elevation was noted in 
half of these cases, but the mean was 
only slightly elevated at 47 units + 10 
SEM (range, 15 to 95 units). This value 
was not significantly different from 
normal. All cases were untreated at 
the time the CSF sample was taken 
(Fig 1). 

A total of 13 patients with fungal 
meningitis were studied; 12 had cryp- 
tococcal meningitis and one had coc- 
cidioidal meningitis. Eight were un- 
treated when first studied, at which 
time the mean f-glucuronidase level 
was 41 units + 4 SEM (range, 27 to 55 
units). Treatment with amphotericin 
B made no significant difference 
(mean of 38 units for seven samples), 
nor was either value significantly dif- 
ferent from normal (Fig 1). 

Twelve patients with tuberculous 
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Fig 2.—Changes in CSF f-glucuronidase values with treatment in patients with diffuse 
meningeal dissemination of neoplasm. All points to left of O days treated represent data 
from untreated patients; all points to right represent data from those patients who were 
treated, with treatment beginning at day 0. Treatment modalities are es follows: RT, radiation 
therapy; HN., mechlorethamine hydrochloride (nitrogen mustard); MTX, methotrexate 
sodium; combined, chemotherapy followed by methotrexate and radit on therapy. 


meningitis were studied; one of these 
patients also had blastomyces menin- 
gitis. Mean B-zlucuronidase level was 
79 units + 21 SEM (range, 14 to 197 
units) for ten untreated patients. This 
value is significantly different from 
normal (P — .@1) (Fig 1). Though con- 
siderable over ap in initial B-glucuron- 
idase values occurred between individ- 
ual patients in this group and a num- 
ber of patients in the neoplastic 
meningitis group, appropriate antitu- 
berculous therapy resulted in a dis- 
tinct tendency toward normalization 
of the B-glucuronidase level (mean, 36 
units for nine samples) in the tubercu- 


lous meningitis patients (Fig 3), 
whereas increasing CSF enzyme ac- 
tivity was generally found in those 
patients eventually shown to have 
neoplastic meningitis. 


COMMENT 


The diagnosis of diffuse meningeal 
dissemination of neoplasm in patients 
seen with clinical evidence of chronic 
meningitis has often been delayed by 
the fact that cytologic studies on any 
given CSF sample are frequently 
negative; furthermore, other classical- 
ly suggestive data (eg, depressed CSF 
glucose levels, increased cell count and 
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Fig 3—Changes im CSF £-glucuronidase values with treatmert in patients with tubercu- 
lous mening:tis All peints to left of O days treated represent d&a from untreated patients; 
all paints :o rigat represent data from those patients who were treated, with treatment 


beginning-at czy 0. 


protein corce3tration) may also be 
unremarkable. In contrast, we have 
found elevated levels of f-glucuroni- 
dase in the CSF ef all but one of the 30 
patients wita subsequently proven 
diffuse meninzeal dissemination of 
neoplasm, thue prompting more defin- 
itive diagnes-x procedures. The de- 
gree of elevation of enzyme activity in 
neoplastic meningitis has been found 
to be somewhat variable, but is usually 
quite remarkebie, averaging more 
than ten time= normal. On the other 
hand, patients with chronic meningi- 
tis of other eticiogies tend to have 
normal (eg, cryptococcal meningitis) 
or norma tc moderately elevated 
enzyme levels (>œ, tuberculous menin- 
gitis, lymphocytiv leukemic meningi- 
tis, or viral meningitis’). Those pa- 
tients with meningeal involvement 
with lymphoma tend to have moderate 
to marked elevatiens, more in keeping 
with other varieties of neoplastic 
involvement cf ‘he meninges. The 
simple demonstration of an elevated 
level of this enzyme in a patient with 
chronic meningitis of undetermined 
cause is certamly not diagnostic of 
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neoplastic meaingitis, as was pointed 
out in our previous report,’ but it has 
led us in this instance to adopt the 
method of focusing our investigation 
on repeated USF cytologic studies, 
meanwhile treating the patient for 
tuberculous meningitis. Repeated £- 
glucuronidase assays under such 
treatment wil show a tendency to 
normalization n the tuberculous men- 
ingitis patient and a tendency to 
increasing levels in the case of neo- 
plastic meninzitis. We have found 
that appropriete therapy, regardless 
of the etiology, tends to result in 
normalization ef the CSF £-glucuroni- 
dase level, though the clinical course 
cannot be precicted by improvement 
in enzyme valaes. In fact, patient 9 
with neoplasti: meningitis died the 
same day tha- her f-glucuronidase 
level became nermal. 

The origin of the markedly elevated 
B-glucuronidase activity in the CSF of 
patients with diffuse meningeal dis- 
semination of neoplasm has been puz- 
zling, since the total CSF cell counts 
are frequently bw. We had speculated 
previously’ om the possibility of 
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inereased entry of the enzyme from 
plasma, perhaps by virtue of abnormal 
permeability of the blood-brain bar- 
rier in these patients. That this does 
not seem to be the case may be sug- 
gested by the lack of any relationship 
between the 8-glucuronicase level and 
that of the CSF protein and by our 
finding of normal to only slightly ele- 
vated enzyme levels in serum despite 
very high simultaneous CSF levels in 
the two patients (patients 9 and 22) in 
whom this relationship was studied. 
We would therefore more confidently 
attribute the hgh CSF f-glucuroni- 
dase levels to direet leakage of 
enzyme from lysosome-rich tumor 
cells contained within the subarach- 
noid space." The finding of much 
lower f-glucuronidase levels in CSF 
from patients with leukemic meningi- 
tis of lymphocytic type may be sur- 
mised to relate -o the fact that lym- 
phocytes contain few lysosomes.'^'' 

Our experience with the patients 
reported in this study has convinced 
us of the value o? the &glucuronidase 
assay obtained on the initial CSF sam- 
ple from a patient with clinieal or 
laboratory evidence supporting the 
diagnosis of chronic meningitis. The 
finding of a marked elevation of 
enzyme activity is sufficient evidence 
to warrant diversion of sufficient CSF 
for repeated cytologie studies. Pa- 
tients with chron c meningitis having 
normal values or lesser degrees of 
enzyme elevation, in our opinion, 
should generally be given z therapeu- 
tic trial of antituberculous therapy" 
while awaiting a more definite diag- 
nosis. 
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A Case of Adult Microcephaly 


Elizabeth C. Dooling, MD, Edward P. Richardson, Jr, MD 


è A microcephalic woman who walked, 
spoke a few words, and was capable of 
some self-care, died at age 20. The brain 
weighed 260 g—the equivalent of that of 
an infant of eight months’ gestation. The 
remarkable neuropathological features in 
our case included very small cerebral 
hemispheres, normal ceretral cortex, my- 
elinated white matter, and large neuronal 
heterotopias situated along the ventricu- 
lar walls and deep in the white matter 
adjacent to the intact nuclei of the basal 
ganglia, amygdala, and thalamus. The 
brainstem and cerebellum were relatively 
less reduced in size and showed normal 
structure and no heterotopias. In rats, 
microcephaly can be induced experimen- 
tally by giving carcinogens during sensi- 
tive periods of embryogenesis. Here, the 
microcephaly appears to result from 
necrosis of the neuroblasts lining the ven- 
tricles, and from a concomitant reduction 
in DNA synthesis. The pathogenesis of 
the microcephaly in our patient and others 
remains undefined. Our study shows that 
a great discrepancy may exist between 
brain size and level of function. 

(Arch Neurol 37:688-692, 1980) 


I^ the latter part of the 19th century, 

many reports of cases of micro- 
cephaly in children and adults were 
published. Biographical information 
and neurodevelopmental evaluations 
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were recorded, but the emphasis in the 
neuropathological studies was placed 
on the configuration of the skulls and 
the external appearance of the brains, 
with numerous comments on the con- 
volutional markings. Rarely was there 
any discussion of macroscopic or 
microscopic findings. Even Giacom- 
ini, in his extensive publications on 
microcephaly, only briefly illustrated 
the cytoarchitecture in a few areas 
and included drawings of some py- 
ramidal cells stained according to the 
Golgi method. Attention instead was 
directed to the differences between 
the human microcephalie brain and 
that of other mammals to refute the 
hypothesis that microcephaly repre- 
sented an “atavistic” condition or a 
grafting of a simian brain onto a 
human body. 

Early in the 20th century, very 
detailed descriptions of the findings 
in a notable case of mierocephaly were 
made by Hilty? and Tramer.’ This 


remarkable woman who lived to th: 
age of 49, was able to walk, say somi 
phrases in French, German, and : 
Swiss dialect, care for her needs with 
in an institutional setting, and com 
fort other patients, yet her brair 
weighed only 370 g—about 10% mors 
than that of a brain of a full-tern 
infant. 

We have had the opportunity t« 
examine the brain of a microcephalit 
woman who died at the age of 20. Hei 
brain weighed only 260 g at autopsy 
rather than the expected 1,16€ g for 
her age. Not only was the brair fairly 
well developed, although miniature in 
size, but its cortical architecture was 
surprisingly normal in appearance. 
Such cases are so infrequently encoun- 
tered that we think it useful to 
describe our findings. 


REPORT OF A CASE 


This 20-year-old woman was bern to a 
young primigravida ef Portuguese descent 


Fig 1.—Dorsal view of brain of microcephalic patient (right) juxtaposed with that of 
normal full-term infant (left). Note foreshortening of brain on right and its simpler gyral 
pattern. Cerebellar hemispheres are more exposed in microcephaiic patient's brain. 
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Fig 2—Latera view of brain of micro- 
cephalic patiee t. Note simplicity of tempo- 
ral lobe, lack 5* parietooccipital fullness, 
and wdely exposed cerebellum. 





Fig 3.—Basal ww ef microcephalic brain 
shows absence of anterior and posterior 
orbital gyri. 


who reoorted!* tae measles during the 
first trimester # pregnancy. Consanguini- 
ty was cenied. Gestation allegedly was 10% 
months. The chw4's birth weight was 2.15 
kg. Themeonata_eourse was unremarkable, 
but eariy psyetmotor development was 
retarded. She iezrned to walk at 3 years of 
age, said a few words at 5 years, and was 
toilet-trained im later childhood. She was 
able to wash an partly dress herself, ate 
with a fork ame spoon, and helped with 
some heuseholc chores. She played with 
dolls ard simpl+ teys, scribbled with a 
pencil, and could build a tower of blocks. 
As the child gr=» dider, she became more 
aggressive tewz her half-siblings, all of 
whom were normal, ind was more difficult 
to manaze beeause c? hyperactivity. At 15 
years of age, she wasplaced in a residential 
state school to wl ich she adjusted satisfac- 
terily. She continued to care for her person- 
al needs, eatim= and hygiene, and she 
walked zround ‘sec gronnds listening to a 
transistcr radie smd attended movies. She 
matured sexual. but shewed no sexual 
interest. Because of temper outbursts, she 
was treated with a trancuilizer. Her head 
circumference was 42 em (average for a 
4-month-old infart); her height was 150 cm 
and weizht 39 zz (‘both average for a 
12-year-eld girl). Theneurelogical findings 
were umremarkible except for brisk 
reflexes and mæderately severe mental 
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Morphometric Measurements 


Weight, g 
Volume, cc 


Before After 
Dehydration Dehydration 
270 152 
290 153 





Fig 4.—Coronal ssctions of microcephalic brain at sequential levels. Note simple gyral 
patterns, intact cortical ribbon without apparent dysgenetic areas, normal nuclear 
groups of basal ganglia, amygdala, and thalamus. Top left, center left and right, and 
bottom left, Hetesotopic aggregates lateral to the putamen, amygdala, and thalamus. 
Center right and bottom left, Extension of heterotopias from inferior walls of lateral 


ventricles to temporal lobes (Loyez). 


retardation. She did not have seizures. 
Chromosome studies were not performed. 
She died in her seep without antecedent 
illness. 


Postmortem Findings 


Mild bronchopreumonia was found at 
necropsy. There were no congenital heart 
lesions. A cataract was present in one eye. 
The external appearance of the head was 
unusual because o€ marked sloping of the 
forehead that made the facial features, 
especially the eyes and nose, look dispro- 
portionately large. The fresh brain 
weighed 260 g, zverage for that of an 
infant of eight menths' gestation (Fig 1). 


Adilt Minraranhalh: 


The frontal lobes were foreshortened, and 
there was striking hypoplasia o? the brain 
posterior to the Rolandic ard Sylvian fis- 
sures. The occipital lobes, which appeared 
triangular rather than rounded, diverged 
so that the cerebellar hemispheres were 
easily visible instead of being partly con- 
cealed (Fig 1). The Rolandic fissures were 
less well defined than is normal, but the 
Sylvian fissures were clearly identified on 
the lateral surfaces (Fig 2). The gyral 
pattern was simple, with few tertiary 
infoldings of the broad gyri The opercu- 
lum was closed, but the in?erior frontal 
gyrus was wide and simple, and the middle 
and inferior temporal gyri lacked tertiary 
sulci. The supramarginal anc angular gyri 
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Fig 5.—Coronal section shows contiguity of heterotopias with tail 
of caudate nucleus and hippocampus. Note prominence of 
subdivisions of mammillary bodies (Nissl, origina! magnification 
x 1.3). 
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Fig 6.—Coronal section at level of lateral 
geniculate body and dentate gyrus of hip- 
pocampus. Note irregular lamination of 
lateral geniculate body (Nissl, original 
magnification x 20). 


were small. On the basal surface, the ante- 
rior and posterior orbital gvri could not be 
identified, although the medial and lateral 
orbital gyri could be delineated (Fig 3). The 
cerebellar hemispheres appeared normal in 
size, and the fissural pattern appropriately 
complex. The brainstem likewise was gen- 
erally normal in size and proportion, in 
striking contrast to the smallness of the 
cerebral hemispheres. The cervical spinal 
cord appeared normal. 

A single coronal cut through the midpor- 
tion of the cerebral hemispheres showed 
that the cortical ribbon was intact through- Fig 7.—Representative sections of cerebral cortex: top left, frontal; top right, Rolandic; 
out, and no areas of dysgenetic cortex could bottom left, temporal; bottom right, occipital. Note well-defined lamination in all sections 
be seen macroscopically. The subcortical ^ and intact pyramidal cells in Rolandic section (Nissl, original magnification x 40). 
white matter and centrum semiovale were 
well myelinated, as was the internal cap- 
sule. The basal ganglia were well devel- The brain was fixed in formaldehyde for ^ with section thicknesses of 35 um. Every 
oped. Adjacent to the putamen, amygdala, two months and then dehydrated in graded ^ 20th section was stained with the Loyez 
and thalamus were discrete clusters of solutions of alcohol The morphometric ^ method for myelin, and the adjacent sec- 
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heterotopias that extended dorsally. Simi- measurements are shown in the Table. tion was stained with the Nissl method for 
lar heterotopias projected along the lateral After embedding in celloidin, the brain nerve cells and glia. Every 100th section 
walls of the lateral ventricles. was serially sectioned in the coronal plane was stained with hematoxylin-eosin. 
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Fig 8.—Left, Section shows ventricular wall heterotopias. Note clear zones in midst of cell 
aggregates. Thess zones have few nerve and glial cells (Nissi, original magnification 
X13). Right, Heterotopia at higher magnification. "Molecular zone" arrangement in 
clear areas can be noted (Nissl, original magnification x 40). 





contains numera3es pyramidal neurons. 
Note random distibution ef nerve cells 
(Nissl, original maermfication x 50). 


Inspection əf the stained sections 
showed that the frortal gyri were broad, 
with poor demarcat:ea between the middle 
and inferior frentel zyri (Fig 4, top left 
and right). The insula was shallow and had 
a simple patterr with 5lunting of the circu- 
lar sulcus. The temporal gyri were very 
broad, and the middle and inferior tempo- 
ral gyri wese poorty defined (Fig 4, top left 
and right and center ft). The transverse 
temporal gyri could mot be identified. The 
cingulate gyri were mdicated by a shallow 
indentation (Fig 4. ‘op left and right, 
center left and rgzht. and bottom left). The 
paracentral lobule «ould not be defined. 
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The primary fissures of the occipital lobes 
were present, but the occipital gyri were 
broad and simply convoluted. On the basal 
surface, the olfactory bulbs and tracts were 
normal, despite poor delineation of the 
olfactory gyri. The collateral sulcus was 
poorly formed, and the hippocampal gyri 
were small (Fig 4, center right and bottom 
left). The hippocampus was displaced 
somewhat medially, so that it lay immedi- 
ately beneath the lateral geniculate body 
instead of lateral to it, as normally is the 
case, and what could have been its subsple- 
nial and retrosplenial portion had a largely 
vertical instead of horizontal placement 
and appeared disproportionately thick (Fig 
4, bottom left and right). 

The anterior commissure was rudimen- 
tary, but strands of it traversed ventral to 
the putamen and glebus pallidus (Fig 4, top 
right). The genu and body of the corpus 
callosum were intact; the splenium, howev- 
er, was absent (Fig 4, bottom left). The 
mamillothalamic tract was thin. The optic 
chiasm and tracts appeared normal. 

The caudate nucleus, putamen, and glo- 
bus pallidus were mormally formed. The 
amygdala was displaced dorsally, so that it 
lay almost lateral to the putamen, and 
showed anomalous subdivisions. From the 
level of the amygdala to that of the tail of 
the caudate nucleus, a linear aggregate of 
heterotopias of varying size extended 
bilaterally from the medial temporal 
region superiorly to the region of the cau- 
date nucleus (Fig 4, center left and right 
and bottom left). The tail of the caudate 
nucleus appeared to become intermixed 
with the heterotopias, so that macroscopi- 
cally it could not be clearly distinguished 
from them. The anterior ventral thalamie 
nucleus appeared disproportionately large; 
it was rotated dorsolaterally with its trans- 
verse diameter elongated, so that it was 
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adjacent to the caudate aucleus instead of 
being separated by an intervening mass of 
the ventral anterior thalamic nucleus (Fig 
4, center left). The dorsomedial nucleus of 
the thalamus was small but the ventral 
lateral nucleus, centrum medianum, and 
ventroposterior complex £nd pulvinar were 
normal. The subthalamie and red nuclei 
also appeared normal, but the subdivisions 
of the mamillary bodies stood out with 
unusual distinctness (Fig 5). The lateral 
geniculate body was displaced medially, so 
that it was almost cont guous with the 
ventral border of the ven-roposterior tha- 
lamic nucleus, and showed irregular lami- 
nation (Fig 6). The substantia nigra was 
well pigmented. The inferior olivary 
nucleus showed a normally convoluted 
structure, as did the dentate nucleus. No 
heterotopias were seen in the brainstem or 
cerebellum. 

The cerebral cortex aopeared to be 
normally laminated, but wide in proportion 
to the underlying white metter. Histologi- 
cally, it was normal. Small and large 
pyramidal cells were easily identified, and 
the cytoarchitecture was not disordered 
(Fig 7). The hippocampus likewise showed 
a normal structural pattern (Fig 6). In the 
striatum, large and small neurons were 
present in appropriate preportions. The 
cellular composition of the amygdala 
seemed normal. 

The heterotopias extended from the lat- 
eroinferior wall of the lateral ventricle to 
the temporal horn, especially in the right 
hemisphere. At the level of the midthala- 
mus, two discrete heterotopias projected 
into the right ventricle (Fig 8, left); at the 
level of the posterior thalanus, a similar 
large heterotopia projected into the left 
lateral ventricle along its inferior wall. The 
heterotopias were composed »f nerve cells, 
including pyramidal cells. Some contained 
areas in which the cellular deasity was less 
than elsewhere; these resemb;ed the molec- 
ular layer of the cortex. The nerve cells 
surrounding this “molecular” layer were 
frequently of the pyramidal type, indistin- 
guishable from those of the normal cortex, 
but they were not arranged ima laminar or 
columnar organization (Fig 8, right). Other 
heterotopias were made up almost entirely 
of irregularly scattered pyramidal neurons 
of varying size (Fig 9). 


COMMENT 


Despite the extreme smallness of 
the brain in this case (in size, it is the 
equivalent of that of an infant of 36 
weeks’ gestational age), it shows an 
age-appropriate cortical architecture 
and complete myelination of the white 
matter, and it does not lack any parts 
of the basal ganglia, thalamus, or oth- 
er nuclei. The pathologic aspects com- 
prise its restricted size, abnormal 
gyral pattern, and the remarkable 
heterotopias found adjacert to the 
putamen, amygdala, and thalamus 
and along the ventricular wells in the 
more posterior sections. 

These heterotopias consis: of cells 
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that appear to be organized into small 
cortical rests. In some, there is a clear 
central zone that would correspond to 
the molecular layer of the cortex. In 
other places where such organization 
is not present, there are admixtures of 
small and large pyramidal cells. The 
location of these heterotopias along 
the ventrieular walls in the more pos- 
terior regions of the regressed gan- 
glionie eminence suggests that these 
cells did not complete neuronal migra- 
tion, but instead differentiated in 
situ. What process allowed them to 
mature and interact with surrounding 
cells (as did those cells that completed 
migration to the cerebral cortex), but 
interfered with the normal growth 
and proliferation of these and other 
cortieally destined neurons, remains 
undefined. | 

The brain described by Hilty* and 
Tramer? shows similar ventricular 
wall heterotopias and also shows mas- 
sive deep white matter neuronal het- 
erotopias, some of which are orga- 
nized in a quasilaminar structure with 
a clear central zone. In this brain, the 
deep heterotopias did not lie so close 
to the putamen, amygdala, or thala- 
mus as in our case, possibly because 
the brain was about 40% heavier in 
weight. Of additional interest in that 
case is supplementary biographical 
information gathered by Minkowski* 
indicating that not only were her par- 
ents consanguineous (cousins), but 
also, according to genealogical rec- 
ords, several generations of paternal 
relatives ineluded microcephalies. In 
our ease, however, the available 
records do not indicate familial occur- 
rence of the abnormality. 

Microcephaly was found unex- 
pectedly in litters of Fischer rats that 


1. Giacomini C: Contributo allo studio della 
microcefalia. Arch Psychiatr 6:63-81, 1885. 

2. Hilty O: Geschichte und Gehirn der 49- 
jahrigen mikrocephalen Cácilia Gravelli. Arb 
Hirnanat Inst Zurich 2:209-324, 1906. 

3. Tramer M: Studien zur Rindenstruktur und 
Oberflüchengrósse des Gehirns der 49 jahr: 
Mikrocephalin Cäcilia Gravelli: Beitrag zur 
Kenntnis der Microcephalia vera. Arb Hirnanat 
Inst Zurich 9:251-326, 1914. 

4. Minkowski M: Sur les altérations de l'écorce 


were exposed to a potent carcinogen, 
methylazoxymethano!l (MAM), wheth- 
er it was injected ntraperitoneally as 
a single dose or in three divided doses 
on specifie days of pregnancy.’ All the 
affected fetuses had lower brain 
weights than the controls, and the 
reduction in size nvolved the neocor- 
tex and paleocortex without a propor- 
tionate reduction in size of brainstem 
structures or cerebellum.* No effect of 
the carcinogen or the weights of liver 
and kidneys in effected animals was 
observed, sugges-ing that the agent is 
specifically toxic to the developing 
nervous system.* 

Preliminary morphologie studies in- 
dicated that the principal lesion, as in 
x-ray-induced microcephaly, con- 
sisted of extensive necrosis of cells 
derived from the neuroblastic lining 
of the ventricles and destined to 
migrate to the cerebral cortex.’ Neu- 
ronal heterotooias in the micro- 
cephalic rat braims were not described. 
Other studies showed that tritiated 
MAM acetate was incorporated into 
the DNA of the fetal rat brains. DNA 
synthesis was reduced in the MAM- 
poisoned fetal rat brains, and analysis 
of the DNA content in postnatal brain 
tissue yielded lower values than in 
controls, with the deficiency being 
restricted to the cerebral hemispheres 
and not affecting the cerebellum.* 

Similar resu'ts were obtained when 
pregnant Wistar-albino rats were giv- 
en another carcinogen, N-ethyl-N- 
nitrosourea (FNU), intravenously at 
specific times of gestation.’ The tera- 
tological effects of ENU were graded 
according to the time of administra- 
tion during organogenesis, the least 
severe being found when the drug was 
given late in gestation. The investiga- 
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CORRECTION 


tors concluded that ENU uniformly 
killed mitotic precursors of neuroepi- 
thelium and also migratory cells and 
postmigratory neurons. 

While both MAM and ENU have 
been shown to be teratogenic during 
sensitive periods of embryogenesis, 
these agents induce gliomas in more 
mature animals.^? Thus, these chemi- 
eals affect the replication, growth, 
and differentiation of either neurons 
or glial cells, according to the animal’s 
age. 

As these experimental findings 
indicate, a specifically neurocytotoxic 
agent given during a particular period 
of cell growth can produce a micro- 
cephaly that resembles in many ways 
the human disorder exemplified by 
our patient. The pathogenetic agent 
in our patient’s case or others like it, 
however, remains to be identified. 

The findings in our case show that 
much of the neurological development 
of the young child depends on the 
activity of a relatively small amount 
of intact brain tissue—less even than 
the amount of brain tissue usually 
present at birth, as measured by 
weight alone. How great the discre- 
pancy between size and functional 
capacity can be is shown by the skills 
our patient mastered with so small a 
brain. 


This work was supported in part by Public 
Health Service research grants NS00152 and 
03190 from the National Institute of Neurological 
Diseases and Stroke. 

Paul I. Yakovlev and Kenneth M. Earle and the 
Armed Forces Institute of Pathology made the 
histopathologic material available for our studies. 
Mohamed Haleem also assisted with preparation 
of material. All photomicrographs were provided 
by the Armed Forces Institute of Pathology 
Photography Department with Luther Duckett's 
help. 


azoxymethanol: Methylation of nucleic acids in 
the fetal rat brain. Proc Soc Exp Biol Med 
132:383-385, 1969. 

8. Matsumoto H, Spatz M, Laquer GL: Quanti- 
tative changes with age in the DNA content of 
methylazoxymethanol-induced microencephalic 
rat brain. J Neurochem 19:297-306, 1972. 

9. Hallas BH, Das GP: N-Ethyl-N-nitrosourea- 
induced teratogenesis of brain in the rat. 
J Neurol Sci 39:111-122, 1978. 


Word Missing.—In the BRIEF COMMUNICATION titled “Neuroleptic Malignant Syndrome,” 
published in the July ARCHIVES, the last sentence in the second column of page 463 should 
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Congenital Myotonic Dystrophy 


Fiber Type Abnormalities in Two Cases 


Z. A-gov, ME: D. Gardner-Medwin, MD, FRCP; M. A. Johnsen, PhD; F. L. Mastaglia, MD, FRCP, FRACP 


è Jdistometic «esta on muscle fiber 
types were ssudied in two cases of con- 
genial myotenic dystrophy (CMD); one 
underwent biepsy ai the age of 5 months 
and the othe at the age of 10 years. A 
prevously umreported severe deficiency 
cf type IIB ‘bers were found in both 
cases. In add'tion. in the first case, there 
was -ype | fiber preponderance and hypo- 
trophy as described in cases of congenital 
fiber type disproportion (CFTD). It is sug- 
gested that am abnormality of motor unit 
maturation may be common to CMD and 
to CFTD, and that this results from a 
disoscer of neura! rophic influences dur- 
ing muscle develborr ent. 

(Aach Neure! 37593-696, 1980) 


The infant with congenital myotonic 

dystrophs (CMD) has neonatal hy- 
potonia, difficulties in swallowing and 
suck ng, res»iratory weakness, joint 
centractures and talipes, facial weak- 
ness. and a @aracteristic tent-shaped 
mouth.'^ Pregressive motor improve- 
men: usually occurs if the child sur- 
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vives the infantile period.'* Clinical or 
electromyographie evidence of myo- 
tonia is rarely found? and the diagno- 
sis is usually made when there is a 
known family history of myotonic 
dystrophy, the mother invariably be- 
ing the affected parent.' Similar clini- 
cal features ean be seen in other neo- 
natal muscular disorders, in particular 
congenital foer type disproportion 
(CFTD).* 

There have been few studies of the 
muscle pathology in infants with 
CMD and, tc our knowledge, in only 
three previcus reports has a full 
account of histochemical and histo- 
metric analysis of biopsy material 
been given.’* The pathological find- 
ings in these -ases differed from those 
found in the zdult form of the disease, 
although some authors have sug- 
gested that type I fiber smallness is 
common to both the infantile and 
adult forms »f myotonic dystrophy.’ 
Others have reported type II fiber 
smallness, or nonselective smallness 
of muscle fibers with type II fiber 
predominance.** In some cases, fea- 
tures suggestive of delayed or ar- 
rested maturation of muscle fibers 
have been described.‘ Selective defi- 
ciency of type IIB fibers has to our 
knowledge net previously been re- 
ported in CMD. 

We studied an infant with CMD in 


whom the muscle biopsy specimens ` 


showed small predominating type I 
fibers with virtual absence of type IIB 
fibers, and an older child with the 
same disorder in whom a preponder- 
ance of type I fibers and virtual 


absence of type IIB f.bers were found. 
The findings in the infant are similar 
to those described ir ZFTD; and we 
believe that a defect in maturation of 
the motor unit may be common to 
both of these disorders. 


REPORT OF CASES 


CasE 1.—A 4-month-o.d boy was the first 
child of a 34-year-old mocher who was not 
known to suffer from myotonic dystrophy. 
The pregnancy was complicated by hy- 
dramnios, and fetal movements were only 
noted at seven months’ zestation and were 
always very weak. The baby was born by 
elective cesarian section at the 38th week 
of pregnancy and weigned 3.8 kg. The 
Apgar score one minute after birth was 6, 
and tracheal intubation and administra- 
tion of oxygen were required because of 
episodes of gasping respiration and cyano- 
sis. He was extremely floppy and had 
difficulty in sucking. At 4 months of age, 
he had severe head lag and was moderately 
hypotonic, but active spontaneous move- 
ments were observed. Fzcia weakness, a 
tent-shaped mouth, and equinovarus de- 
formities of both feet, which could be cor- 
rected, were noted at this time. The tendon 
reflexes could all be elicited. Myotonia 
could not be demonstrated elinically, but 
electromyography showed myotonic dis- 
charges in the thenar muscles of one 
hand. 

Examination of the mother showed typi- 
cal features of myotonic dystrophy, includ- 
ing a characteristic facial appearance, 
facial weakness, grip and percussion myo- 
tonia, and early symmetric distal limb 
weakness. She had never sought medical 
attention and was unawere of the nature 
of her problem. Her 38-year-old sister had 
mild dysarthria and myotonia of grip, but 
no other obvious features of the disease. 
The 64-year-old materra grandfather is 
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symptom-free, but slit-lamp examination 
showed posterior subcapsular cataract for- 
mation and he is therefore also presumed 
to carry the abnormal gene. 

The child’s condition has improved pro- 
gressively, and when last examined at the 
age of 14 months he was less hypotonic and 
was able to sit without support and to take 
some weight on his legs. His intellectual 
development is somewhat retarded. 

CasE 2.—A girl was severely hypotonic at 
birth and had feeding difficulties. Her 
condition improved progressively during 
the first three years of life, and when seen 
at the age of 10 years she was found to 
have moderate mental retardation and 
clinical features of myotonic dystrophy. 
Her mother, maternal grandfather, and 
uncle were known to suffer from myotonic 
dystrophy, as was her sister, in whom the 
conditon had also become manifest in the 
neonatal period. 


METHODS 


An open-biopsy specimen was taken 
from the quadriceps femoris muscle with 
the patient under general anesthesia, at 
the age of 5 months in case 1 and 10 years 
in case 2. The tissue was frozen in dichloro- 
difluoromethane, maintained at —150 °C in 
liquid nitrogen, and cross sections were cut 
on a cryostat microtome. Serial sections 
were stained with hematoxylin-eosin (HE), 
and to demonstrate the activity of nicotin- 
amide adenine dinucleotide-tetrazolium re- 
ductase (NADH-TR) and myofibrillar ade- 
nosine triphosphatase (ATPase) at a pH of 
9.5 and after preincubation at a pH of 4.3 
and of 4.6." Histometric analysis of muscle 
fiber type sizes and numbers was per- 
formed by measuring the diameters of 200 
neighboring muscle fibers in the ATPase 
preparations." 


RESULTS 


The HE-stained sections showed no 
abnormality in case 2, but in case 1 
there was an increased variability in 
muscle fiber sizes without evidence of 
grouped atrophy, fiber necrosis, or 
other changes. The  myofibrillar 
ATPase preparations (pH of 9.5) in 
case 1 showed an increased number of 
type I fibers, which constituted 62.5% 
of the fibers counted, and which were 
signifieantly smaller than type II 
fibers (Fig 1; Table) The average 
diameter of type I fibers was 11.4 um 
and that of type II fibers 15.9 um. The 
distribution of fiber sizes is shown in 
Fig 2. Under normal circumstances, 
type I fibers constitute up to 55% of 
the total fiber population in the quad- 
riceps, and the mean diameters of 
type I and type II fibers differ by less 
than 12%.'* The sections preincubated 
at the acid pH levels showed that all of 
the type II fibers that retained their 
ATPase activity at a pH of 4.6 also 
retained their activity at a pH of 4.3, 
indicating that they were type IIC 
(intermediate) fibers," and that type 
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Fig 1.—Muscle biopsy specimen (quadriceps) from case 1 showing increased variability 
of fiber size anc type | fiber predominance (myofibrillar adenosine triphosphatase, pH of 


9.5, x 384). 


Case 1 
onm —— o €————— — 


Mean Diameter, 


u + SD 
11.4 + 2.8 
16.7 + 2.9 


Ic 128 + 2.5 





IIB fibers, which normally constitute 
about 50% of the type II fibers in the 
quadriceps at this age,'* were absent. 
The proportion of type IIC fibers (8%) 
(Fig 3) was higher than would be 
expected at this age." 

In case 2, there was also a prepon- 
derance of type I fibers, which consti- 
tuted 71% of the ‘ibers counted, but 
the relative sizes of the two fiber 
types did not differ significantly, the 
average. diameter of type I fibers 
being 48.4 um and that of type II 
fibers 52.5 um. The type II fiber popu- 
lation consisted almost entirely of 
type IIA fibers, with occasional type 
IIC fibers, and a virtual absence of 
type IIB fibers (Fig 4). 


COMMENT 


The combination of small, predomi- 
nating type I fibers and hypertro- 
phied type II fibers that was found in 
case 1 has not to our knowledge pre- 
viously been described in CMD. 
Although some previous reports have 


Case 2 
na OO OU 
Mean Diameter 
% u + SD 
48.4+ 12.0 
52.5 + 8.6 


50.0 


noted relative smallness of type I 
fibers,’ in other cases type II fibers 
were smaller than type I fibers,* and 
in all previous reports type II fibers 
have been predominant in numbers.'* 
The similarity between CMD and 
CFTD has been commented on pre- 
viously because of the finding of small 
type I fibers, but in none of the pre- 
vious cases have the histometric find- 
ings so closely resembled those of 
CFTD as in the present case 1. As 
there are also considerable clinical 
similarities between CMD and CFTD 
in the neonatal period, in certain cases 
the differentiation between the two 
conditions may therefore not be possi- 
ble on purely clinical or histologic 
grounds. The importance of examin- 
ing the mother and other family mem- 
bers in such cases is therefore appar- 
ent. It is of interest that in case 1 the 
diagnosis of myotonic dystrophy was 
only made in the preceding genera- 
tion after it had been considered in 
the child. It should be stressed that the 
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Fig 2 —Histoeram showing distribution of fiber sizes in case 1 and absence of type IIB 
fibers in samo of 200 fibers. 


Fig ©.—Biopsy specimen from case 1 showing activity of myofibrillar adenosine triphos- 
phatese after oreincubation at pH 4.6 (left) and pH 4.3 (right). Type IIB fibers (fibers 
postive at pF «.6 and negative at pH 4.3) are not present, bu: note presence of IIC fibers 
(arrows) whier give a moderate reaction in both preparations. 





Fig 4.—Biopsy specimen from case 2 
showing the activity of myofibrillar adeno- 
sine triphosphatase after preincubation at 
pH 4.6 (top) and pH 2.3 (bottom). Only 
occasional type IIB fibers are visible (ar- 
rows) ( x 150). 
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degree of clinical involvement in this 
family was extremely mild. 

Type II fiber subtypes have been 
evaluated in only one previous study 
of three cases of CMD, by Farkas et 
al who found a normal distribution of 
subtypes, including type IIB fibers. 
Type IIB fiber deficiency has been 
described in adult myotonic dystrophy 
and in a number of other myopa- 
thies,^ but myotonia congenita 
(Thomsen's disease) is the only condi- 
tion in which complete absence of type 
IIB fibers has previously been de- 
scribed. In the cases of myotonia 
congenita with absent type IIB fibers, 
the numbers of type IIA fibers were 
inereased and it was suggested that 
type IIB fibers may have undergone 
conversion into type IIA fibers as a 
result of the abnormal contractile 
activity in the muscle.^ The same 
explanation could be invoked for the 
deficiency of type IIB fibers (and 
perhaps also for the preponderance of 
type I fibers) found in the present 
cases of CMD. The alternative expla- 
nation is that the absence of type IIB 
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fibers is due to a functional abnormal- 
ity or a deficieney of the motor neu- 
rones that innervate and are responsi- 
ble for the normal differentiation of 
these fibers. 

The type I fiber preponderance and 
hypotrophy, and -he increased num- 
bers of type IIC ( ntermediate) fibers 
in case 1, suggest :he possibility of an 
abnormality of muscle maturation.'* 
Because it is assumed that the muscle 
plasma membrane dysfuncton that 
underlies the adult form of the disease 
is also present in the neonatal form, it 
has been suggested that the muscle 
fibers may fail to respond normally to 
neural influences curing muscle devel- 
opment in utero." However, because of 
the various patterns of fiber type 
abnormality that nave been found in 
cases of CMD, we suggest that the 
abnormality of muscle maturation in 
CMD is more likely to be due to disor- 
dered neural influences. As already 
indicated, the deficiency of type IIB 
fibers found in the present cases could 
also be accounted for on this basis. We 
have recently described a number of 
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1974. 
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CORRECTION 


patterns of fiber type d:sproportion, 
which we believe to be nevrally 
mediated, in another group of pa- 
tients with infantile hypotonia.' 

In view of the evidence pointing to 
a disorder of the lower motor neuron 
in myotonie dystrophy," we postulate 
that in the congenital form of the 
disorder an abnormality of motor neu- 
ron function may exist from a very 
early stage, manifesting as a dis- 
turbed trophic infiltrate over the 
development of the muscle fibers 
which they innervate. The varying 
histochemical patterns found in mus- 
cle in the reported cases of CMD sug- 
gest that such a disorder of motor | 
neuron function may involve different 
functional groups of motor neurons to 
different degrees. 


This study was supported by grants from the 
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Medical Research Council, and Action Research 
for the Crippled Child, and by grants from the 
World Health Organisation and the Lewis Fel- 
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Electromyography was performed by D. D. 
Barwick, MB, BS, FRCP. 
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in a Family With Congenital Nystagmus 


Pcssible Evidence of Abnormal Visual Projections 


Ctmgmr Meiencerg, VD; Gregory Hemphill, MD; Michael Rosenberg, MD; William F. Hoyt, MD 


* Flash-2voked visual responses of two 
patients from a family with congenital 
nystagmus showed marked asymmetry 
between the ecordings from the right and 
left occipital -gions in response to mon- 
aculer slimuExion. The asymmetries were 
crossed. ie, *he degree of abnormality 
inverted whe« the stimulus changed from 
one eye io the other. Stimulation of both 
eyes together evoked symmetrical re- 
soonmses from the two hemispheres. The 
patients hac ne signs of abnormality 
invoving the visual pathways. The 
cnanges in tt- visually evoked responses 
were similar to those found in human 
aibiros, who «e-known to have abnormal 
retinostriate projections and also nystag- 
mus. 

(Arch Neur» 37:657-698, 1980) 


Ay mme: im the recordings of the 

visually eveked responses (VERs) 
from esch temisphere is a known 
findmg im p=tients with lesions of the 
visual pathways at or behind the 
chiasm.'* Senificant differences in 
the VER wave forms from the two 
hem spheres hæve also been found in 
haman aibinos.* We report the pres- 
ence of YER asymmetry in two mem- 
bers ef a far ilv with congenital nys- 
tagmus who had no clinical signs of 
abncrmali:y involving the visual path- 
way and wese not albinos. 


METHODS 


Flesh-evexed visual responses were ob- 
tained usmg te same equipment as and 
procedures similar to those described in 
earlier reports. “= In brief, the methods 
entabed -he 7jllewirg- Gold-plated cup 
electrodes weæ affixed to the scalp with 
electrode past= The resistanee between 
the active and e-reference electrodes was 
kent below 5,00 €. Recordings were made 
be-ween activ- eleetrodes at O, or O, (by 
interr ational +20 nomenclature) and a 





Accepted for pablieation Jan 21, 1980. 

From the Nev-»ophthalmology Unit, Depart- 
ments of Neuros-rgezy, Neurology, and Ophthal- 
meogr (Drs demphsli, Resenberg. and Hoyt), 
Unversity ef Casiforma, San Francisco; and the 
Neuroephthzimo xry- Unit, Department of Neu- 
roicgy. Unsersir ef Berne, Switzerland (Dr 
Me enberg). 

Reprint reques-s to Department of Neurologi- 
cal Sumgery. Room 782M, University of Califor- 
nia. San Franeisez CA 94143 (Dr Hoyt). 


Arch Neuroi—\el 37, Nov 1980 


reference electrode at C,, and between O, 
or O, and linked electrodes at the right and 
left mastoids. Special care was taken to 
achieve bilaterally symmetrical placement 
of the electroces. With either monocular or 
binocular stimulation, responses to 100 
flashes were averaged. Each stimulation 
mode was repeated once to demonstrate 
the reproducibility of the findings. 


REPORT OF CASES 


Case 1.—A 4%-year-old boy was admitted 
for evaluation of his vision. At the age of 3 
years he had been operated on for esotro- 
pia on the right side. Since birth he had had 
a coarse, horizontal pendular nystagmus. 
Nystagmus was an autosomal dominant 
trait of the family, affecting some 15 mem- 
bers for at least five generations. On exam- 
ination, the nu’! zone of the nystagmus was 
found to be about 10° right of the midposi- 
tion. The nys:agmus was diminished by 
convergence. .t was not accentuated by 
covering one 2ye. Horizontal optokinetic 
stimulation elieited a tonic deviation of the 
eyes in the direction of the stripe move- 
ment without affecting the nystagmus. 
Corrected visual acuity was 20/70 in each 
eye and 20/50 for both eyes together. The 
visual fields, tested by confrontation, were 
normal. Neuroogical examination showed 
the patient to be normal except for a slight 
mental retardation. There was no evidence 
of general or ocular albinism: the boy was 
brunette, tanned easily in the sun, and had 
brown eyes thst did not transilluminate. 
His ocular fundi were well pigmented and 
the maculae were not hypoplastic. 


The VERs (Fig 1) obtained during 
sleep showed marked asymmetry be- 
tween the two hemispheres. With 
stimulation cf the left eye, a large 
first positive peak was recorded from 
the right (O,: electrode, whereas the 
corresponding peak recorded from the 
O, electrode (ipsilateral to the stimu- 
lated eye) was much smaller. Stimula- 
tion of the right eye gave an even 
more marked VER asymmetry: while 
a marked positive peak was recorded 
at about 65 ms from the contralateral 
O, electrode, a "reversed" peak was 
recorded from the ipsilateral O, elec- 
trode. Similar VER asymmetries were 
recorded three days later with the 
patient awake. In contrast, the VERs 
obtained by s multaneous stimulation 
of both eyes were strikingly symmet- 
rical. Whether C, or mastoid elec- 
trodes were used as the reference, the 


findings were practically the same. 
The possibility that the VER asymme- 
tries could be due to nystagmus was 
precluded by the fact that the nystag- 
mus would have beer completely 
absent when the sleep VERs, which 
showed even more marked asymme- 
tries, were recorded. 


Case 2.—The 21-year-old mother of the 
boy had a lifelong coarse, horizontal pendu- 
lar nystagmus that was least pronounced’ 
in primary position and diminished further 
during convergence. Covering of one eye 
did not increase the nystagmus. Horizontal 
optokinetie stimulation caused the eyes to 
deviate tonically in the direction of the 
moving stripes w:thout affecting the nys- 
tagmus. There was no associated squint. 
Visual acuity was 20/30 in each eye alone 
and 20/25 for both eyes together. The 
visual fields, tested with the tangent 
screen, were normal. Neurological exami- 
nation revealed no abnermalities. There 
were no signs of general cr ocular albinism: 
the subject had brown hair and tanned 
easily; her irises were brown and did not 
transilluminate. Her fundi vere well pig- 
mented and the maculae appeared nor- 
mal. 


With monocular stimulation, the 
VERs showed a striking asymmetry at 
about 75 ms (Fig 2). The contralateral 
VER showed a large negative peak, 
while the ipsilateral VER showed only 
a small negative peak. With binocular 
stimulation, however, the VERs were 
symmetrical, showing negative peaks 
at 75 ms preceded by positive peaks 
not present with monocular stimula- 
tion. The findings with the reference 
electrodes at the mastoids were essen- 
tially the same as those obtained 
using the C, reference. 

| COMMENT 

The asymme-ries in the VERs 
recorded from tke right and left sides 
of the occiput with monocular flash 
stimulation in our two patients 
exceeded the VER asymmetries found 
in normal subjects."'* Our patients 
showed marked differences between 
the VERs from each hemisphere, 
including differences in amplitude 
and phase reversals ir early compo- 
nents. The type of asymmetry varied 
with the eye stimulated: when the left 
eye was stimulated, the VER from the 
left occiput had the more abnormal 
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wave form; when the right eye was 
stimulated, it was the wave form from 
the right occiput that was the more 
abnormal. Stimulation of both eyes 
together evoked strikingly symmetri- 
cal VER wave forms from the two 
hemispheres. 

Visually evoked response wave 
forms whose relative abnormality 
inverts from one hemisphere to the 
other as the stimulation is changed 
from one eye to the other (sometimes 
called “crossed” asymmetries'-?) have 
been recorded in patients with chias- 
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et al: The average visual response in patients 
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trode at C,). 


mal lesions.'-*^* Our patients, howev- 
er, had no signs »f lesions involving 
the anterior visval pathway. Their 
VERs were quite similar to those 
recorded in albinos, who are known to 
have anomalous visual projec- 
tions.*'*'* In 70% of human albinos, 
Creel et al*'^ feund crossed VER 
asymmetries tha: disappeared with 
binocular stimuletion. Our patients 
had neither generalized nor purely 
ocular albinism.'*.'* 

Since albinos have forms of nystag- 
mus that are electro-oculographieally 
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Fig 1.—Case 1. Visually evoked responses to flash stimulation 
showing marked asymmetry between left (O,) and right (O.) 
occipital recordings with monocular stimulation but symmetrical 
responses to simultaneous binocular stimulation (reference elec- 


Fig 2.—Case 2. Visually evoked responses to flash stimulation 
showing asymmetry with stimulation of the left eye and inversion 
of the responses of O, and O, with stimulation of the right. Early 
responses to binocular stimulation are symmetrical (reference 
electrode at C,). 





indistinguishable from congenital 
nystagmus,” the question arises as to 
whether some patients with congen- 
ital nystagmus may likewise have a 
related abnormality in their retino- 
striate projections. In another mem- 
ber of our patients’ family who had no 
nystagmus, monocular flash-evoked 
responses were tested and found to be 
symmetrical. Testing of more patients 
will be required to determine the fre- 
quency and importance of such VER 
abnormalities in patients with con- 
genital nystagmus. 
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Carbamazepine Therapy in Trigeminal Neuralgia 


Clinical Effects in Relation to Plasma Concentration 


Torbjorn Tomson, MD; Gunnel Tybring, Engr; Leif Bertilssen, PhD; Karl Ekbom, MD; Anders Rane, MD 


* Seven patients with trigeminal neural- 
gia were treatec with carbamazepine at 
three dose levels, each period lasting for 
six days. A single-blind technique was 
usec, the patients being unaware of the 
dose changes. Duringrthe last three days 
of each dose treatment, the pain score 
was determined by the patients and the 
plasma concentrations of carbamazepine 
and its epoxide metabolite were mea- 
sured. There was a correlation between 
the Gose and plasma level of carbamaze- 
pine (r = .56; P < .01) At the carbamaze- 
pine doses studied (200 to 1,400 mg/day), 
no indication ef saturation kinetics was 
seen As the ratio beween the plasma 
levels of the epoxide end carbamazepine 
was retatively low-and constant, it was not 
possibie to evaluate the potency of the 
epoxide. In six o: the patients studied a 
plasma  level-effect relationship was 
founc. The best effect was seen at car- 
bamazepine levets between 24 and 43 
umole/L (5.7 and 10.1 ug/mL). In one 
patientwho was ssudied twice, the plasma 
level-response curve was different on the 
two occasions. Side effects were record- 
ed in two patients, both with carbamaze- 
pine plasma levels above 33 umole/L (7.9 
pg/mL). 

(Arch Neurol 3%6S3-703, 1980) 


(Carbamazepine was introduced in 

the treatment of trigeminal neu- 
ralgis by Blom im 1962,’ and its effi- 
cacy nas subsequently been confirmed 
in controlled studies*-* Carbamaze- 
pine seems to be effective in 70% to 
80% af the patients, and has an onset 
of action within 24 hours.?* It is the 
undisputed drug of first choice for 
this indication. 

Carbamazepine medication has 
been suecessful in some other painful 
conditions such as :abetic lightning 
pains’ and Lhemmitte’s paraesthesias,? 
as well as other paroxysmal disorders 
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in multiple selerosis.*'^ It is also con- 
sidered to be a major antiepileptic 
drug in the treatment of grand mal 
and psychomotor seizures." 

The kineties of carbamazepine have 
been extensively investigated in the 
last years, and have been reviewed 
recently." Taere is now convincing 
data to suggest an autoinduction of 
carbamazepine metabolism.'?* A ma- 
jor metabolite, carbamazepine-10,11- 
epoxide, possesses anticonvulsant ac- 
tivity comparable with that of the 
parent drug when administered to 
animals,''^* but no data are available 
on its potencr in man. 

In contrast to phenytoin,?? there 
are comparat vely few studies on the 
plasma concentration-effect relation- 
ship for carbamazepine during treat- 
ment of epilepsy.*' For carbamaze- 
pine, the resuits have been somewhat 
inconsistent, which may be attributed 
to methodologic problems.'? A defini- 
tive therapeutic range has not yet 
been established. Most studies have 
included patients with other concomi- 
tant anticonvulsive drug therapy and 
have mainly concerned psychomotor 
seizures. | 

The possible action of the epoxide 
has seldom been taken into account, 
the concentration not being measured. 
Both phenytoin and carbamazepine 
have been shown to be effective in 
trigeminal neuralgia at dose levels 
similar to these used in epilepsy.* 
Therefore, if a therapeutic plasma 
concentration range could be estab- 
lished for carbamazepine in trigemi- 
nal neuralgia, the information also 
might have implications for its use in 
epilepsy. 

In a review, Kutt** states that alle- 
viation of symptoms in trigeminal 
neuralgia is seen in patients whose 
plasma carbamazepine levels range 
from 13 to 51 umole/L, but no original 
data are presented. Because of the 
paucity of information in this area, we 
have studied the relationship of pain 
relief in trigeminal neuralgia to car- 
bamazepine plesma concentration. As 
the clinical response to carbamazepine 
treatment can be registered almost 
immediately,^* trigeminal neuralgia 
appears to be z suitable condition for 
the study of the correlation of clinical 


effect to plasma concentration. The 
therapeutic effect can be investigated 
at different doses within the same 
patient in a comparatively short 
time. 


PATIENTS AND METHODS 
Patients and Study Design 


All of the eight patients met the follow- 
ing criteria: (1) idiopathic trigeminal neu- 
ralgia with typical pain paroxysms'*:*; (2) 
constant severity of the condition with at 
least a few pain attacks daily during two or 
three weeks preceding the study; (3) good 
ability to register the attacks and to grade 
the severity; (4) daily carbamazepine 
intake during at least one month before 
entering the study to emsure a constant 
degree of autoinduction cf carbamazepine 
metabolism'; and (5) no concomitant 
administration of analgesics, sedatives, or 
drugs known to interact with carbamaze- 
pine metabolism. One patient was exam- 
ined twice and one was exeluded because of 
an acute dental infection necessitating 
tooth extraction during tke study. Patient 
data are given in the Tabie. 

Each patient was given carbamazepine 
(Tegretol) at three dose levels for six days 
each. The drug was administered twice a 
day, at 8 AM and 8 PM. A single-blind 
technique was used, amd the patient 
received the same number of tablets each 
day of the study, the composition of car- 
bamazepine and placebo being varied. The 
first dose level was the one that had been 
used at least for one week before com- 
mencement of the study. The dose was 
then altered with the aim to achieve a 
plasma  concentration-effect curve and 
complete pain relief during at least one of 
the periods. For obvious ethical reasons, 
dose reductions were as small as possible. 
Hence, it was not possible to assess the 
basal pain for the untreated patient. 

Plasma samples for determination of 
carbamazepine and carbamasepine-10,11- 
epoxide were drawn immediately before 
the morning dose on days 1, 5, and 6 with 
all three dose levels, and 4, 8, and 12 hours 
after the morning dose on cay 5. The study 
design is illustrated in Fig 1. The clinician 
was kept uninformed of the plasma levels 
until the pain scores had been calculated. 
In none of the patients had p. asma levels 
been monitored prior to th» study. 


Registration of Therapeutic 
and Side Effects 
The severity of the neuralgia was 
assessed by self-registration. Each pain 
paroxysm was immediately registered and 
graded by the patient as mild, moderate, or 
severe. This was performed by the patient 
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Carbamazepine Dose 


Duration of 
Trigeminal 
Neuralgia, yr 


Patient/ 
Sex/Age, yr 


1/M/56 


mg/Day 


2a/F/58 


3/M/58 


4/F/65t 


5/M/58 


6/F/558 


7/F/73 


*Mean + SD. 
TA single determination. 


Steady-State Plasma 
Concentration, umole/L* 


y mole / Epoxide 

kg/Day Carbamazepine 
425+ 1.3 
15.8 2 1.9 


iPatient 4 also received 0.25 mg of digoxin and 40 mg of furosemide (Lasix) per day. 
§Patient 6 also received 160 mg of propranolol hydrochloride per day. 


independently and without supervision by 
any of the investigators. In order to 
achieve comparable basal conditions, all 
patients were hospitalized throughout the 
pain registration period, which started on 
the fourth day at the first dose level and 
continued throughout the study. 

A pain score was calculated for each day 
from the registration form and expressed 
as the sum of the pain attacks where mild, 
moderate, and severe attacks were given 
factors of 1, 2, and 3, respectively. An 
attempt also was made to assess the acute 
side effects of carbamazepine therapy. 
This was defined as "dizziness." With use 
of a vertical visual analogue scale, the 
patients were requested to estimate the 
side effect hourly during one dose interval 
at each dose level. The end points of the 
scale were defined as "no dizziness" and 
"very severe dizziness," respectively (Fig 2, 
top). 

Analysis of Carbamazepine 
and the Epoxide Metabolite 

Carbamazepine and the epoxide metab- 
olite were analyzed by high-performance 
liquid chromatography (HPLC). Briefly, to 
1 mL of plasma the internal standard 


10,11-dihydrocarbamazepine (80 nmole in 


50 uL methanol, synthesized according to 
Palmér et al) was added. After extraction 
with 3 mL of dichloromethane, the organic 
phase was evaporated to dryness. The resi- 
due was dissolved in 100 uL of dichloro- 
methane. Fifty microliters of this was 
injected into an HPLC system very similar 
to that described by Mellstróm and Braith- 
waite," except that the mobile phase was 
0.10M perchloric acid-methanol-dichloro- 
methane-diisopropylether (relative vol- 
umes were 1:5, 3:3.6:28.2). Retention times 


of the internal standard, carbamazepine, 
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and the epoxide metabolite were 2.0, 2.5, 
and 4.0 minutes, respectively. 


' The results obtained by this method (y) 


correlate very well with those obtained by 
the HPLC method ef Eichelbaum and Ber- 
tilsson (x). The correlation coefficient 
was .99 for carbamazepine (N = 18; 
y = 0.90 x + 0.98)-and .96 for the epoxide 
(N = 18; y = 0.9] x + 0.12). Concentra- 
tions are given in micromoles per liter (1 
pg/mL is 4.2 umo:e/L of carbamazepine 
and 4.0 umole/L cf carbamazepine epox- 
ide). 

The participants were informed about 
the risk of increased pain intensity during 
the study, and ther consent was obtained 
in every individual case. The study was 
approved by the ethies committee of 
Sódersjukhuset. 


RESULTS 


The results for all patients are sum- 
marized in the Table. The carbamaze- 
pine dose given ranged from 200 to 
1400 mg/day, with a mean of 733 
mg/day (13.6 to 39.2 umole/kg; mean, 
48.6 umole/kg). The carbamazepine 
plasma levels reached were 13.7 to 42.5 
umole/L, with a mean of 26.3 umole/L. 
The carbamazep ne-10,11-epoxide con- 
centration was L3 to 7.0 umole/L, 
with a mean of 3.6 pmole/L. 

The intraindividual dose variation, 
expressed as percentage maximal 
increase from the lowest dose, was 
33% to 150%, wth a mean of 75%. A 
linear relation was found between the 
carbamazepine dose and the plasma 
concentration, with a correlation coef- 
ficient of .56 (N = 24; P< .01, Fig 3). 


Carbamazepine 


Ratio of 
Epoxide to 
Carbamazepine 
x100* 

5.9 x 1.5 
10.7°2 2.7 
10.6 + 1.1 


20.3 + 1.0 
16.6 + 0.8 
16.0 + 0.8 


14.7 + 1.1 
14.2 + 0.6 
13.8 + 1.1 


18.2 + 0.6 
15.8 + 1.3 
17.2 + 0.9 


20.1 + 2.4 
18.2 + 1.6 
16.2 + 1.0 


11.5 + 1.6 
9.8 + 0.7 
13.2 + 1.4 


13.0 + 0.4 
95+08 
11.5 + 0.6 
8.0 + 2.3 
13.5 + 1.0 
12.4 + 0.9 


Daily Pain Score 
at Steady State* 





Patient 1 diverged from the others in 
obtaining a high carbamazepine con- 
centration with comparatively low 
doses. Furthermore, the same carbam- 
azepine dose, given in the first and 
third six-day periods, resulted in dif- 
ferent carbamazepine plasma levels 
(Table, Fig 3). The patient was reex- 
amined in an attempt to elucidate the 
reason for these results. However, this 
time the plasma levels varied too 
much at a certain dose to establish a 
steady-state level, and, therefore, the 
results are not reported. Compliance 
problems cannot be excluded, but oth- 
er explanations, such as irregular gas- 
trointestinal absorption of the drug, 
are also possible. 

A correlation was found between 
the plasma concentration of carbama- 
zepine and the epoxide (r = .64; 
N = 24; P< .001). This correlation 
seemed to be even more pronounced 
within the individual patient. The 
ratio of carbamazepine epoxide/car- 
bamazepine ranged from 5.9% to 
20.3%, with a mean of 13.8%. 

As seen in Fig 1, there was a consid- 
erable fluctuation in carbamazepine 
concentration during a dosage inter- 
val with a peak concentration 13% to 
40% higher than the concentration 
measured immediately before the 
dose intake. This emphasizes the 
importance of collecting blood sam- 
ples at a proper time in relation to the 
dose. 

In six of the patients, small changes 
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Patient 3 | 


7A 


Carbamazepin= 


Plasma Concentration, umole/L 


e—.—4  Epoxide 


Pain Score 


Dose, mg/24 hr 


Fig 1.—Design of study as exemplified by patient 3. Carbamaze- 
pine was administered twice a day at three dose levels, each 
period being six days. Mean pain score was calculated rom 
scores obtained during last three days (shadowed areas) during 
each six-day period. Plasma concentrations of carbamazesine 
and =powide were determined before doses at 8 AM during last 
three days at each dase level and at 8 PM on last day (solid circle). 
These tour determinations were used to calculate mean steady- 
state plasma concertration. On last day of each dose, plasma 
samples were aisc taken at noon and at 4 PM (open circle) to 
obtain plasma levels during dosage interval. 
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Fig 2.—Side effects were recorded by some pētients on vertical 
visual scale with no and very severe side effects as end points. 
Upper panel shows registration during dosage interval done by 
patient (2b) experiencing most severe side effects in study. Lower 
panel shows carbamazepine plasma concentration during this 
dosage interval. 


in carbamazepine plasma concentra- 
tion produced pronounced and almost 
immediate alterations in pain score. 
The pattern in these six subjects is 
exempliied by petient 3 in Fig 1. 
Patient 2 divergec from this pattern 
when examined ‘or the first time (Ta- 
ble). When this patient entered the 
study, the pain was extremely severe 
despite a carbamazepine dose produc- 
ing side effects. Thus, it was impossi- 
ble te inerease the dose and unethical 
to undertake amr significant dose 
reduction. Consequently, the carbam- 
azepine concentration was only slight- 
ly changed, as seen in the Table. The 
patient was reexamined on a later 
occasiom when the neuralgia was less 
severe, permitting more pronounced 
dose variations Table). This time, a 
dose-effect relationship was seen. At 
the lowest drug concentration, the 
patient experienced such severe pain 
that the study was interrupted after 
four days. of this last dose. All other 
patients completed the protocol. Pa- 
tient 2 experienced more pain at a 
certain carbamazepine plasma level 
when first examined compared with 
the later investigation (Table). Fur- 
thermore, the wide range in standard 
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deviation of pain score during the 
first period implies a more pro- 
nounced spcntaneous variation and 
instability cf the neuralgia. These 
results impl> that the plasma level- 
response curve can vary with time 
within an individual. 

Pain scores and carbamazepine 
steady-state concentrations for all 
patients are given in the Table. The 
wide interindividual range in pain 
scores is striking. To some extent, this 
is a reflection of the clinical situation, 
with a great variation in the severity 
of the neuralzia, but it is probably also 
a result of imterindividual differences 
in pain estimation. It is not adequate 
to make a direct comparison of numer- 
ical values o^ pain scores in different 
subjects. Pain scores, expressed as 
percent of the maximal pain scores in 
each individual, plotted against the 
carbamazepiae steady-state concen- 
tration (Fig 4), might be of some value 
for comparison between individuals. 
In six of the eight studies, the 
patients experienced complete or al- 
most complete (> 80%) pain relief, 
with decrezsing pain scores with 
increasing carbamazepine concentra- 
tions. The most pronounced changes 


in pain scores were noted at carbama- 
zepine plasma concentrations of 24 to 
43 umole/L.  . 

Registration of sile effects was 
performed by six pacients (2 to 7). 
Patient 5 reported dizziness during 
his highest plasma levels (33.3 umole/ 
L of carbamazepine; 3.8 umole/L of 
carbamazepine epoxide and 35.0 
umole/L of carbamazepine; 4.6 umole/ 
L of carbamazepine epoxide). Patient 
2 reported side effects during her 
highest plasma concentration (34.0 
umole/L of carbamazepine; 5.0 umole/ 
L of carbamazepine epoxide). Side 
effects were never seen a: carbamaze- 
pine levels below 33 umo!e/L. A rela- 
tionship between the severity of side 
effects and plasma cor centration fluc- 
tuations during a dosage interval is 
seen in Fig 2. 


COMMENT 


The problems of measuring pain 
and assessing the effect of analgesic 
drugs are well recognized. Analgesic 
effects have been assessed by measur- 
ing changes in pain th-esholds, but the 
effect is preferably evaluated in clini- 
cal and not experimentally induced 
pain.?*-*? 
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Fig 3.—Relationship between dose and carbamazepine steady-state plasma level. 
Patient 1 is indicated. Patients 1 and 4 received same dose twee. Consult Fig 4 for 


explanation of symbols. 


Several methods of quantifying 
subjective estimates, similar to the 
one used in the present study, have 
been described and proved reliable, 
permitting the construction of accu- 
rate dose effect curves.*** We believe 
that the distinct and time-limited pain 
paroxysms of trigeminal neuralgia 
are unusually suitable for this type of 
assessment. In this study, the severity 
of the pain attacks was graded to 
obtain the pain score. However, there 
was a close correlation between the 
frequency of the attacks and this 
score (r= 96; N24; P< .001). 
Thus, either of the two estimates 
could have been employed. The visual 
analogue scale used for registration of 
side effects has been tested in pain 
assessment and been found sensi- 
tive.*? 

Giving suboptimal treatment, as in 
this study, is of course always an 
ethieal problem. All participating pa- 
tients, however, had long experience 
with spontaneous fluctuations in pain 
intensity and the study was immedi- 
ately interrupted at the patient's 
request. In order to avoid drastic dete- 
rioration, it was considered essential 
to study the patient's reaction to the 
previous carbamazepine dose when 
choosing the successive dose and, thus, 
a single-blind design was used. There 
is generally a spontaneous but tempo- 
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rary remission ir trigeminal neural- 
gia after weeks to some months of 
suffering." Therefore, the duration 
of the study was minimized. On the 
other hand, despte the selection of 
patients with stasle symptoms, there 
was a considerable interday variation 
in pain scores (Fiz 1), necessitating a 
longer observation time. Three days 
at each dose level after the three days 
required to reach steady-state concen- 
tration of carbamazepine” was con- 
sidered optimal. 

We found a weak correlation be- 
tween the dose and plasma concentra- 
tion of carbamazepine, as reported by 
others."-** This is the basis for 
investigating con-entration-effect re- 
lations rather than dose-effect curves. 
The linear relationship between dose 
and plasma leve of carbamazepine 
found in all patieats except patient 1 
(Fig 3) indicates that first-order ki- 
netics operate at the carbamazepine 
plasma levels investigated (< 40 


.umole/L). Cotter et al^ had indication 


of saturation kinetics of carbamaze- 
pine when given together with pheny- 
toin, but in two patients receiving 
carbamazepine alone, a linear rela- 
tionship seemed t» exist. 

The close relatien between carbam- 
azepine and carbamazepine epoxide 
concentrations is in conformity with 
some previous results," but contra- 
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Fig 4.—Relationship between pain score 
(expressed as percent of maximal pain 
experienced by patient) anc log carbama- 
zepine plasma concentration. Each pa- 
tient is indicated by geometric symbol and 
by numeral (also used in the Table). 


dictory to others.*^* The low and con- 
stant (interindividually and intrain- 
dividually) carbamazepine epoxide/ 
carbamazepine ratios can be attrib- 
uted to the fact that our patients were 
not treated concomitantly with drugs 
affecting carbamazepine metabo- 
lism.??-5? | 

A positive correlation between the 
carbamazepine concentration and the 
pain relief could be established in six 
of the patients with excellent pain 
alleviation in the carbamazepine con- 
centration range of 24 to 43 umole/L. 
This may be compared with the plas- 
ma levels of 20 to 40 umole/L often 
recommended in the treatment of epi- 
lepsy.?2»2»: However, small de- 
ereases in drug concentration within 
the range of 24 to 43 umole/L pro- 
duced marked impairmert in some of 
our patients. Only one of three 
patients (patient 1) with high pain 
scores at carbamazepine plasma levels 
of 30 umole/L benefitted from further 
increase of the carbamazepine concen- 
tration. 

The low and constant carbamaze- 
pine epoxide/carbamazepine ratios 
did not allow any conclusion as to the 
possible clinical effect of the epoxide 
metabolite. On the other hand, as a 
consequence of this intimate relation- 
ship, a plot of the pain score vs the 
carbamazepine epoxide plasma con- 
centration would be strikingly similar 
to Fig 4. Hence, the question of 
whether carbamazepine exerts its 
effect through the parent drug and/or 
the epoxide remains to be solved. 

Adverse reactions were rarely re- 
ported and, when occurring, generally 
slight. None of the patients examined 
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bamazepine cencentration of less than 
33 priole/L, whieh is in agreement 
with the results of others.?':* The 
peak concentration of carbamazepine 
appears te be of importance for side 
effects (Fig 2). Thus, we agree with 
Johannessen et a™ that a three-times- 
daily dose regimen might be of value 
for some patients m order to diminish 
fluctuations in piæsma concentration, 
but ir mes: patients two doses suf- 
fice. 

Even though it seems possible to 
establ sh 2 therapeutic plasma concen- 
tration range of carbamazepine in tri- 
geminal neuralgia. we do not recom- 
mend rou-ime monitoring of plasma 
levels. The proncuneed variability of 
pain intensity probably results in 
variaton of carbzmazepine demand 
interindiv dually as well as intraindi- 
vidual y. Cne obvieus conclusion from 
our observa-ions «f steep concentra- 
tion-effect curves is that even small 
adjustments in «srbamazepine dose 
might be fruitful. E is of considerable 
interest that the mean effective range 
of caroamazepine plasma concentra- 
tion in this study (24 co 43 umole/L) is 
elose to that claimed for grand mal 
and psychemotor epilepsy. 


This study was supported by a grart from the 
Swedish Med ca! Research Council (04X-03902). 
The placebo tablets were supplied by Ciba- 
Geigy. 


Nonproprietary Name and 
Trademark cf Drug 


Carbamgzepine — Tegretol. 
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Relationship to Cortical Blindness 
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* A 72-year-old woman, blind for more 
than two years, had normal evoked poten- 
tials to visual stimulation. Destruction of 
both areas 17 and relative preservation of 
areas 18 and 19 was demonstrated. We 
concluded that in the presence of bilateral 
destruction of area 17, visual evoked 
potentials are mediated by extrageniculo- 
calcarine pathways to secondary visual 
cortices, but this system is not capable of 
providing conscious visual perception in 
humans. 

(Arch Neurol 37:704-706, 1980) 


Preservation of visual perception 
has been demonstrated in monkeys 
after bilateral destruction of the pri- 


mary visual cortices. Ablation of bilat- 


eral areas 17 with preservation of 
areas 18 and 19 resulted in loss of 
binocular fixation and visual recogni- 
tion of stationary objects.'-* Visuospa- 
tial orientation and awareness of 
moving objects in the peripheral field 
were preserved, presumably through 
an intact retinotectalcortical sys- 
tem.** However, in lower mammals, 
removal of area 17 induced a less 
severe deficit. For example, in the 
tree shrew, bilateral ablation of area 
l7 did not affect the ability of the 
shrew to discriminate visual pat- 
terns.'^ 

Phylogenetically, the greater the 
development of the newer cortical 
visual structures, the less the contri- 
bution of the older tectal structures to 
visual perception. The question that 
remains to be answered is whether the 
extrastriate cortical areas and the old- 
er tectal visual system can process 
visual information in humans. 

Evoked potentials to checkerboard 
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pattern and flash stimulation have 
been used extensively in humans to 
study the physiology of the visual 
system." Visual evoked potentials 
(VEP) to pattern reversal recorded 
from the scalp may originate from the 
occipital eortex.'*'* Though it is uncer- 
tain whether VEP can be used to 
ascertain the visual capacity of hu- 
mans, certainly their presence reflects 
the arrival of visual stimuli to cortical 
structures.'*^? 

Cortical blindness in humans is 
caused by bilateral destruction of the 
occipital lobes. Most of the reports 
thus far lack detailed evaluation of the 
extent of cortical areas involved. Fur- 
thermore, case reports published be- 
fore 1960 failed to test for possible 
residual visual perception," because 
the potential importance of the extra- 
geniculate visual system in vision was 
not as yet appreciated. 


REPORT OF A CASE 


A 72-year-old woman had suffered from 
essential arterial hypertension for three 
years prior to the acute onset of severe 
visual impairment. She adamantly main- 


PATTERNS 
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FLASHES 


tained that she could still see shadows and 
recognize large objects and firmly denied 
total blindness. Formal testing, however, 
showed that she could not recognize light 
from darkness and could not identify 
objects or detect shadows. She was dis- 
charged to the care of her family, and over 
the ensuing two years, her neurological 
deficit remained stabk. 

Reevaluation after this two-year period 
showed that the patient depended entirely 
on extravisual cues to cope with her envi- 
ronment. She insisted that she could detect 
large moving objects, but when auditory 
cues were absent, her performance was less 
than could be accounted for by chance. In a 
dark room, she could not localize bright 
light or distinguish sudden darkening from 
sudden lightening. She could not detect a 
strong light flashed directly at her face ora 
light moving vertically, horizontally, or 
diagonally. Black and white checks sub- 
tending 2°, 4°, and 8° of arc and reversing 
at a frequency of 1, 2, 5, or 10 times per 
second were not detected; neither were 
black and white stripes, nor red, yellow, 
green, and blue bars subtending 4° or 8° of 
arc that were stationary or moving hori- 
zontally or vertically. The patient dis- 
played no optokinetie nystagmus to these 
stimuli or to a rotating drum with black 
and white stripes subtending 1? of arc. Eye 





Fig 1.—Left, Visual evoked potentials (VEP) to monocular pattern and flash stimulation of 
right eye. Center and Right, Electroretinograms (ERG) and VEP to flashes of increasing 
frequency. Note absence of VEP with preservation of ERG at 38 flashes per second. LO, 
RO, and MO: left. right, and midline occipital electrodes. 
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movements to-smmzand were normal, and 
the patient cowe tixate her gaze in a given 
direetion when instructed to do so. Both 
pupils reacted normally to light, either 
direetly or consensus! y. Pupillary reflexes 
to accommodation were normal, as were 
the fundi. 

The patient = primary sensations were 
normal, including two-point discrimina- 
tion, graphesthesia, stereognosis, and 


soun& localization. She could recognize 
words.anc could name or identify by touch 
objects, letters of the alphabet, and geo- 
metric forms. *iuenev of speech, articula- 
tion, naming, auditory comprehension, and 
repetition were normal. Spelling and sim- 
ple addition am multiplication tasks were 





consistent with her education. She could 
not perform more complex mental arith- 
metic (serial sevens, etc). Her attention 
span was shor: and she tired easily. She 
was oriented tc person and place and knew 
the year and month, but not the day. She 
could recall five out of six logically paired 
words after three trials, but could not recall 
the passages of the Wechsler Memory Sto- 
ry. Alpha activity was present in the 
EEG. 

Electroretinegraphy (ERG) and VEP to 
flash stimulaton yielded normal results 
(Fig 1) Visual evoked potentials were 
recorded from a midline occipital electrode 
placed 5 em above the inion, and two lateral 
occipital electrodes each were placed 5 em 








Fig 2 —Diagram o: computerized tomographic scan. Occipital horns of lateral ventricles 
(black arsas) demonstrate marked compensatory dilation due to extensive infarction of 
bilateral areas 17 and part of area 18. Letters A, B, and C indicate levels of coronal and 


sagitta! recorstruction from transaxial plane. 





Fig S.—Computerzed tomographic scan corresponding to diagram in Fig 2. Left sagittal 
reconstruction (B) ts viewed on lateral side. Letters A, B, ana C indicate levels of coronal 
and sagittal reconstruction from transaxial plane. 
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to the left and right of the midline occipital 
electrode. All recordings were monopolar; 
the reference electrode was placed on the 
midline 12 em above the zasion. The input 
from the electrodes was fed into amplifiers 
adjusted to a bandwidth of 9.3 to 1 keps. 
Each averaged response was a summation 
of 250 samples. Digitalized resolution was 
0.39 ms. Flashes of 10 us each were pre- 
sented monocularly. Pattern stimulation 
consisted of checks subteading 27 minutes 
of arc, with the whole caeckerboard field 
subtending an angle of 16* measured at 
the subject’s eye. Luminance was 52 foot- 
lamberts. The occipital critical frequency 
of photic driving was decreased to 38 
flashes per second, as compared with the 
normal value of 48.^* Visual evoked 
potentials to pattern reversals were also 
recorded by placing the patient in front of 
the television sereen. As shown in Fig 1, 
VEP were present and had normal ampli- 
tude distribution to bota monocular and 
binocular stimulation. The first negative 
wave, N,, was absent, while the positive 
wave, P,, was present and had normal 
latency. There was no asymmetry between 
stimulation of the right and left eyes. 

Computerized tomogrephy of the brain 
(Fig 2 and 3) showed extensive destruction 
of the occipital lobes invo ving both bilater- 
al areas 17 and part of area 18 on the left 
side, as well as the lingual gyri bilaterally. 
There was sparing of the lateral part of the 
occipital lobes, including part of area 18 
bilaterally and all of area 1$. 


COMMENT 


Complete destructicn ef both areas 
17 in our patient prodiced permanent 
total blindness, confrming Daroff’s 
statement™ that humans “with bilat- 
eral occipital lobe destruction are 
quite blind despite a reserved tectal 
system.” Our patients continued 
blindness for two years and five 
months suggests that permanent de- 
struction of striate areas in humans 
prevents utilization ef the extracal- 
carine system for vision. Brindley et 
al" reached a similar conclusion in a 
case of cortical blindaess that lasted 
more than two years follewing bilater- 
al infarction of the oecipital lobes. 

Our findings contrast markedly 
with animal data, including primate 
studies in which reservation of 
visuospatial orientation and recogni- 
tion of moving targets was found 
after destruction of doth areas 17.1” 
One possible explana-ion is that there 
is a crucial differenee between spe- 
cies; the greater deveiopment of corti- 
cal specialization in h 1man vision may 
be an exclusive function of area 17. 
Bodis-Wollner et al' also proposed 
this in their report cf a totally blind 
boy who had comple-e destruction of 
areas 18 and 19 bilaterally and preser- 
vation of areas 17. This case differed 
from data in primstes'"" in which 
ablation of areas 18 and 19 did not 
cause total blindness, though it inter- 
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- fered with learning to discriminate - 
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among visual patterns. 

Another interesting feature of our 
case was the preservation of VEP in 
the absence of vision. The VEP must 
have been generated by structures 
other than area 17, most likely by 
parastriate areas 18 and peristriate 
areas 19. Visual evoked potentials to 
flashes were also recorded by Spehl- 
mann et al? in a case of extensive 
bilateral occipital lobe infarct verified 
at autopsy. These investigators con- 
cluded that visual potentials are likely 
mediated by extrageniculate connec- 
tions of the optic nerve. 

Although part of area 18, particular- 
ly on the left, may have been de- 
stroyed, there was sufficient spare 
extrastriate cortex to generate re- 
cordable evoked potentials of essen- 
tially normal morphology. Pattern 
stimulation at luminance of 52 foot- 
lamberts is insufficient to evoke an 
ERG, thus the VEP recorded at the 
scalp cannot be a reflection of ERG 
but represents cortical generated po- 
tentials. Pattern reversal VEP 
showed absence of the first négative 
wave N,, with preservation of wave 
P,. Although absence of N, is not 
strictly an abnormal finding (only one 
of 146 normal controls had absence of 
wave N,), it is interesting to speculate 
whether this may reflect the destruc- 
tion of area 17. Jeffreys,” in a study 
of the source of pattern evoked poten- 
tials, suggested that the first major 
wave with latency at 75 ms originates 
from surface-negative activity in area 
l7, while the succeeding waves with 
latency at 100 and 150 ms are gener- 
ated by neuronal activity in extrastri- 
ate cortex located mainly in the outer 
surfaces of the occipital lobes. Wave 
P, with latency at 108 to 111 ms and N, 
with latency at 160 to 170 ms were 
normal in our case. There is no evi- 
dence in humans or in primates of 
direct visual pathways between the 
lateral geniculate body and cortical 
areas 18 and 19.***:'°"*-6 The presence 
of near field potentials in extrastriate 
areas must have been triggered by 
extrageniculate connections. The ab- 
sence of light perception and the bilat- 
eral damage of occipital lobes and 
optic radiations in our case further 
suggests that these potentials were 


. not traveling via the geniculocalearine 


pathways. The detailed study of visual 
perception in our patient and the con- 
firmation through repeated testing of 
total blindness militates against the 
preservation of small islands of vision 
that could then be the source of resid- 
ual VEP. In humans it is estimated 
that 20% to 30% of the optic nerve 
fibers” leave the optic nerve and ter- 
minate in structures other than the 


706 Arch Neurol—Vol 37, Nov 1980 


lateral geniculate body. In primates | 


there are direct retinotectal pathways 
to the superior celliculi. The superior 
colliculi project te visual areas 17, 18, 
and 19 via the pulvinar.**** A similar 
pathway may be present in humans. 

In conclusion, our data from this 
case suggest the following: (1) eom- 
plete permanent »lindness in humans 
results from bilateral destruction of 
areas 17, even when areas 18 and 19 
are partially preserved; (2) pattern- 
and flash-evoked potentials can be 
recorded when areas 17 have been 
destroyed; (3) VEP can be present 
when vision is absent; and (4) when 
bilateral areas 17 ro longer function, 
VEP are probably mediated via reti- 
notectaleortical pathways, but this 
secondary visual szstem is not capable 
of providing cons-*ious visual percep- 
tion in man. 


This investigation was supported in part by the 
Medical Research Service of the Veterans 
Administration. 


1. Ter Braak JWG, Wan Vliet AGM: Subcorti- 
cal optokinetic nystagmus in the monkey. Psy- 
chiatr Neurol Neurocher 66:277-283, 1963. 

2. Weiskrantz L, Cewey A: Striate cortex 
lesions and visual acuity of the Rhesus monkey. 
J Comp Physiol Psychol 55:225-231, 1963. 

3. Pasik P, Pasik T: Deulomotor functions in 
monkeys with lesions ef the cerebrum and the 
superior colliculi, in Bemder MB (ed): Oculomotor 
System. New York, Harper & Row Publishers Inc, 
1964, pp 40-80. 

4. Humphrey NK, Veiskrantz L: Vision in 
monkeys after remova of the striate cortex. 
Nature 215:595-597, 1967. - 

5. Denny-Brown D, Caambers RA: Physiologi- 
cal aspects of visual perception: Functional 
aspects of visual cortex. Arch Neurol 33:219-227, 
1976. 

6. Keating EG: Cortical blindness in the mon- 
key after overlapping lesions of the striate cortex 
and retinal photoreceptors: A further limit to 
redundancy in the topography of the visual sys- 
tem. Exp Neurol 55:234-246, 1977. 

7. Snyder M, Hall WC Diamond IT: Vision in 
the tree shrew (Tupaie glis) after removal of 
striate cortex. Psychonomie Sci 6:243-244, 1966. 

8. Snyder M, Diamond IT: The organization 
and function of the visual cortex in the tree 
shrew. Brain Behav Eve 1:244-288, 1968. 

9. Sprague JM: Interaction of cortex and 
superior colliculus in mediation of visual guided 
behavior in the cat. Sciesce 153:1544-1547, 1966. 

10. Schneider GE: The visual systems: Brain 
mechanisms for localiza. ion and discrimination 
are dissociated by tectal and cortical lesiens. 
Science 163:895-902, 1969 

11. Perry NW, Chileers DG: The Human 
Visual Evoked Response. Springfield, Ill, Charles 
C Thomas Publisher, 1969, pp 1-174. 

12. Desmedt JE: Visual Evoked Potentials in 
Man: New Developments. Oxford, Clarendon 
Press, 1977, pp 1-363. 

13. Celesia GG, Daly EF: Effects of aging on 
visual evoked responses. 4rch Neurol 34:403-407, 
1977. 

14. Halliday AM, Miehael WF: Changes in 
pattern-evoked responses in man associated with 
the vertical and horizoatal meridians of the 
visual field. J Physiel 20&499-513, 1970. 

15. Regan D: Evoked Potentials in Psychology, 
Sensory Physiology and Clinical Medicine. Lon- 
don, Chapman & Hall Publishers, 1972, pp 13- 


30. | 

16. Cigánek L: Visual evoked responses, in 
Remond A (ed): Handbook of Eiectroencephalog- 
raphy and Clinical Newropkysiology. Amster- 
dam, Elsevier Publishing Company, 1975, vol 8A, 
section 5, pp 33-59. 

17. Bouveret L: Observation de cécité totale 
par lésion corticale: Ramollissement de la face 
interne des deux lobes eccipitaux. Lyon Méd 
56:337-345, 1887. 

18. Lunz MA: Zwei fälle von corticaler und 
seelen Blindheit. Dtsch Med Wochenschr 23:810- 
813, 1897. j 

19. Anton G: Uber die Selbstwahrnehmung der 
Herderkrankungen des Gehirns durch den 
Kranken bei Rindenblindheit und Rindentaub- 
heit. Arch Psychiatr Nervenkr 32:86-127, 1899. 

20. Monbrun A, Gautrand G: Quatre observa- 
tions d'hémianopsie double. Arch Ophthalmol 
37:232-238, 1920. 

21. Hemphill RE: Sudden blindness of cortical 
origin as a result of a cerebral vascular lesion. Jr 


. J Med Sci, January, 1941, pp 23-31. 


22. Yaskin JC, Spaeth EB: Acute cortical blind- 
ness with recovery: Report of a case. Arch Neurol 
Psychiatry 54:70-71, 1945. 

23. Redlich FC, Dorsey JF: Denial of blindness 
by patients with cerebral disease. Arch Neurol 
Psychiatry 53:407-417, 1945. 

24. Velzeboer CMJ: Bilateral cortical hemian- 
opsia and optokinetic nystagmus. Ophthalmologi- 
ca 123:187-188, 1952. 

25. Bergman PS: Cerebral blindness: An anal- 
ysis of twelve cases, with special reference to the 
electroencephalogram and patterns of recovery. 
Arch Neurol Psychiatry 18568-584, 1957. 

26. Teuber HL, Battersby WS, Bender MB: 
Visual Field Defects After Penetrating Missile 

'ounds of the Brain. Cambridge, Mass, Harvard 
University Press, 1960, pp 38-90. 

21. Celesia GG, Daly RF: Visua! electroenceph- 
alographie computer analysis: A new electrophy- 
siological test for the diagnosis of optic nerve 
lesions. Neurology 27:637-641, 1977. 

28. Celesia GG: Visual evokec potentials in 
neurological disorders. Am J EEG Technol 18:47- 
59, 1978. 

29. Daroff R, in discussion, Botez MI: Two 
visual systems in clinical neurology: The readap- 
tive role of the primitive tectal system in visual 
agnosic patients. Trans Am Neurol Assoc 97:63- 
65, 1972. 

30. Brindley GS, Gautier-Smith PC, Lewin W: 
Cortical blindness and the functions of the non- 
geniculate fibers of the optic tracts. J Neurol 
Neurosurg Psychiatr 32:259-264, 1969. 

31. Bodis-Wollner I, Atkin A, Raab E, et al: 
Visual association cortex and vision in man: 
Pattern-evoked potentials in a blind boy. Science 
198:629-631, 1977. 

32. Spehlmann R, Gross RA. Ho SU, et al: 
Visual evoked potentials and post-mortem find- 
ings in a case of cortical blindness. Ann Neurol 
2:531-534, 1977. 

33. Jeffreys D: The physiological significance 
of pattern visual evoked potentials, in Desmedt 
JE (ed): Visual Evoked Potentials in Man: New 
Developments. Oxford, Clarendon Press, 1977, pp 
134-167. 

34. Cowey A: Projection of the retina on to 
striate and peristriate cortex in the squirrel 
monkey, Saimiri Sciurus. J Neurophysiol 21:366- 
396, 1964. 

35. Cragg BG: The topography of the afferent 
projections in the circumstriate visual cortex of 
the monkey studied by the Naita method. Vision 
Res 97133-1411, 1969. 

36. Benevento LA, Rezak M: Extrageniculate 
projections to layers VI and I of striate cortex 
(area 17) in the Rhesus monkey /Macaca mulat- 
ta). Brain Res 96:51-55, 1975. 

37. Bernheimer S: Die Wurzelgebietz der 
Angennerven ihre Verbindungen und ihr Ansch- 
luss die Gehirnrinde, in Graefe AG. Saemisch TS 
(eds): Hundbuch Der Gesamten Augenheilkunde. 
Berlin, Springer Verlag, 1899, vol 1, pt 2, pp 
1-115. 


Cortical Blindness—Celesia et al 


^4 


Prevalence of Spinal Cord Injury 


A Reestimation Employing Life Table Techniques 
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e A comparison of frequently cited 
siudies of leng-term survival among spi- 
nal cord :mury victims revealed widely 
ranging survival rates. When coupled with 
an estimzsed incidence rate of 30 cases 
per milliom persons at risk, these survival 
rates corespond tc prevalence rates 
ranging from 486 to 969 per million per- 
sons, although 500 per million persons is 
the figure most often cited. A 30.2-year 
mear life 2xpectancy for spinal cord inju- 
ry victims-was estimated using previously 
calculated spinal cord injury relative mor- 
tality ratios. The corresponding spinal 
cord injury prevalenee rate was 906 cases 
per milli persons. Based on the inci- 
dence rate. an estimated 8.88 beds per 
million population, or just under 2,000 
beds. will be necessary in the United 
States to care adequately for all patients 
with newly acquired spinal cord injuries. 

(Asch Meurol 37:707-708, 1980) 


"There a disparity in the literature 
on spral cord injury (SCI) involv- 
ing long-term survival and preva- 
lenee, o" the total number of SCI 
victims who are alive at a specified 
point in time. The basis of the dispar- 
ity arises because some workers main- 
tain thet the pregnosis of SCI has 
impreved so markedly in the past 
three decades that today patients with 
SCIs møy anticipate near-normal life 
expectancy,’ while other workers re- 
port the-average lite expectancy to be 
appreximately 20 years.’* However, 
since most SCis occur in persons 
betweer 15 and 30 years of age, the 
20-year survival figure would result in 
an everage life span of 35 to 50 years, 
numbers that do mot approach “near 
normal." 

The crux of the disagreement lies in 
the fac: that the ranks of an ever 
inereasiag number of survivors are 
growing by an estimated 6,600 new 
injuries each year.'*" The potential 
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impact of this growing number of 
patients with 3CIs on the health care/ 
rehabilitation services delivery sys- 
tem demands an accurate prevalence 
estimate that may be coupled with 
established ineidence statistics, there- 
by allowing timely projections of 
manpower, facility, and financing 
requirements 

In this study, life-table techniques 
were used tc recalculate the preva- 
lence of SCI, which we believed to be 
substantially underestimated. The 
reestimated prevalence figure was 
then used to project the number of 
short-term end rehabilitation beds 
needed to serve current and future 
patients with SCIs. 


METHODS 


Life-expectancy tables for male and 
female SCI vetims who ranged in age 
from`9 to 86 y2ars at time of injury were 
constructed using methods developed by 
Smart and Sarders.* These tables incorpo- 
rated relative mortality ratios previously 
calculated by -ousse and co-workers* that 
















10 59.09 
20 49.65 
30 40.61 
40 31.53 
50 23.08 
60 15.75 
70 9.72 


57.22 
47.85 
38.95 
29.98 
21.70 
14.65 

9.00 











10 65.59 
20 55.85 
30 46.24 
40 36.80 
50 27.84 

19.50 
70 11.84 


64.09 
54.41 
44.82 
35.47 
26.64 
18.52 
11.15 








Table 1.—Life Expectancies for Male Spinal Cord Injury Victims 
by Age at Time of Injury and Impairment Category 


Life Expectancy, yr 


Age at Paraplegia Quadriplegia 
Hospital General 
Discharge, yr Population Incomplete Complete Incomplete Complete 


Table 2.—Life Expectancies for Female Spinal Cord Injury Victims 
by Age at Time of Injury and Impairment Category 


Life Expectancy, yr 


Age at Paraplegia Quadriplegia 
Hospital General 
Discharge, yt Population Incomplete Complete Incomplete Complete 


compensate for differences in the neuro- 
logic level and extent of lesion. 

Life-expectancy figures were coupled 
with select demographic and epidemiologic 
characteristics (age at time of injury, sex, 
and level and extent of lesion) of patients 
composing the National Model Spinal Cord 
Injury Data Base. Following this, weighted 
averages were used to link national SCI 
system data with life expectancies for each 
age group at hospital discharge. 


RESULTS 
Prevalence Estimate 


Tables 1 and 2 are abbreviated, sex- 
specific, life-expectaney tables re- 
flecting discharge age in ten-year 
increments. As descr bed, weighted 
averages were used to link national 
data with life expectancies for each 
age at discharge, yielding an average 
weighted life expectaney for both 
males and females of 30.2 years. 
Employing the relationship of aver- 
age life expectancy with the annual 
incidence rate (I) and duration (D), 
the prevalence rate (P> was estimated 
to be 906 cases per million persons 














42.20 
33.73 
26.29 
18.55 
11.96 

7.08 

3.93 


49.88 
40.88 
32.57 
24.13 
16.61 
10.61 


28.60 
21.57 
16.45 
10.49 
5.90 
2.97 








58.05 
48.55 
39.24 
30.27 
22.06 
14.86 

8.68 


50.94 
41.75 
32.85 
24.40 
17.03 
10.94 

6.02 


37.81 
29.56 
21.83 
14.77 
9.29 
5.37 
2.55 
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(P = I x D)." Since the current US 
population is approximately 220 mil- 
lion persons," this prevalence rate cor- 
responds to just under 200,000 exist- 


ing cases of SCI in the United States. 


This method slightly overestimates 
the exact number of existing cases 
because it is based on the most current 
population figures and was not calcu- 
lated on a year-by-year basis, during 
which time the US population was 
increasing towards the base figure of 
220 million persons used in this caleu- 
lation. 


Bed Projection 


An average first-admission length 
of stay (LOS) of 108 days was calcu- 
lated from data collected on 142 con- 
secutive admissions to the University 
of Alabama in Birmingham's Model 
Spinal Cord Injury System. This LOS 
figure corresponded to that reported 
by the Southwest Regional System for 
Treatment of Spinal Cord Injury, 
Phoenix, Ariz, in an earlier investiga- 
tion. Using this LOS statistic along 
with an estimated annual incidence 
rate of 30 cases per million persons 
(6,600 new cases annually) yields 
712,800 hospital days per year re- 
quired by patients with newly ac- 
quired SCIs. This figure, in turn, 
yields an annual requirement of just 
under 2,000 beds. Thus, if approxi- 
mately 2,000 beds are necessary to 
serve 220 million persons at risk, the 
corresponding bed requirement for 
care of short-term patients with SCIs 
is approximately 8.88 beds per million 
persons. 


COMMENT - 
This study was conducted to (1) 


resolve differences in previously re- 


ported SCI prevalence estimates and 
(2) facilitate projections of hospital 
bed requirements for these patients. 
The former was pursued because the 
most recent prevalence estimates 
were based on 1963 data reported by 
Guttmann (cited in Kurtzke’). Since it 
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is generally acknowledged that life 
expectancy for SCI victims has im- 
proved significartly since then, the 
need for a mor» timely prevalence 
estimate was at hand.’ With regard 
to the latter, an accurate prevalence 
estimate is an essential component of 
any attempt to project the number of 
beds required to serve both new and 
returning patients with SCIs. 

Most workers zalculate prevalence 
on the basis of its relationship with 
incidence and duration. The present 
study conformed to this approach; 
however, many workers attempt to 
estimate long-term survival or preva- 
lence by conductiag prospective stud- 
ies to determine 50% survival. We 
considered this approach too eumber- 
some and costly, »specially when one 
considers that for SCI, 50% survival 
extends past 20 wears. Rather than 
attempting to measure 50% survival, 
we applied the technique of Brei- 
thaupt and co-werkers that incorpo- 
rated the calculat on of relative mor- 
tality ratios (the ratio of mortality 
from SCI to expeeted mortality from 
all causes) reflecting the increased 
risk of death asseciated with neuro- 
logically complete and incomplete par- 
aplegia and quadr plegia to a US pop- 
ulation.’ In this vay we were able to 
derive a series of life-expectancy fig- 
ures for males and females and then 
to use these figures in deriving a 
weighted life expectancy for all SCI 
victims. Following this, we simply 
used the relationship with incidence 
an duration to reestimate preva- 
lence. 

As suggested elsewhere in. this 
report, other workers''^ have esti- 
mated the prevalence of SCI to be 
substantially lower than the 906 cases 
per million persors reported herein. 
These differences are due in part to 
the lower incidence estimates used in 
previous investigations.. However, 
even incorporation of the "30 cases per 
million” incidence rate with data 
extrapolated from other long-term 
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survival studies"? failed to produce a 
prevalence rate comparable to that 
which we have determined. 

Suffice it to say, the accuracy of the 
new prevalence estimate depends pri- 
marily on the constancy of the cur- 
rently accepted incidence statistic 
over the past 30 years, a figure we 
believe to be accurate within 10%. 
Finally, because the life-expectancy 
value or duration represents a com- 
posite of survival experience in 
Jousse’s series between 1945 and 
1966, it is unlikely that this duration 
estimate would cause a significant 
error in our prevalence estimate. 

The estimate of 8.88 beds per mil- 
lion population is based on the number 
of beds required for the initial (acute 
and rehabilitation) hospitalization. It 
does not reflect the number of addi- 
tional beds needed for the rehospitali- 
zation of patients beyond the first 
definitive discharge. The projection is 
confined to the first hospitalization 
because to our knowledge there have 
not been any good studies published 
that address the frequency or average 
duration of rehospitalization of pa- 
tients with SCIs. Recently, B. B. Ham- 
ilton, MD, PhD, and P. R. Fine, PhD, 
in a preliminary survey of National 
Spinal Cord Injury Center data (un- 
published data, Nov 1979), calculated 
the duration of average annual rehos- 
pitalization in a series of 1,300 
patients with SCIs. When these data 
are verified they will be used to revise 
the estimate of total beds required to 
serve both the new and the returning 
patient with SCI. 
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Dominantly Inherited Pseudohypertrophic 
Muscular Dystrophy With Internalized Capillaries 


Barbara A. Hastings, MD; Dennis R. Groothuis, MD; Nicholas A. Vick, MD 


* We describe two families with a father 
and son with the phenotypic appearance 
of benign (Becker's) muscular dystrophy. 
Other family members were normal, 
theugh in one kindred the paternal grand- 
father probably nad the same disorder of 
muscie. Muscle histolegy resembled that 
seen in Beckers muscular dystrophy 
with, in addition, central cores and inter- 
nalized capillaries in type | fibers. These 
capillaries seemec to be due to an unex- 
plained ingrewth trom vessels normally 
located outside muscle fibers and could 
nct be ascrised to the phenomenon of 
fiber splitting. The internalized capillaries 
were histologicallynormal. They may be a 
histologic marker for dominantly inherited 
pseudohypertrophic muscular dystrophy, 
since they have not been described in 
otner dystroph:es. We suggest that fa- 
thers and patersabreletives be evaluated, 
in addition ic the eustomary screening of 
female fami!y.memoers, in all instances of 
apparently ben:gn (Becker's) pseudohy- 
pertrophic muscular dystrophy. 

(Arch Neurol 37709-714, 1980) 


Pseudohypertraphy of muscle may 
occur in Many neuromuscular dis- 


eases, but ts mest characteristic of 
Duchenne's pseudohypertrophic mus- 
cular dystrophy (severe sex-linked 
muscular dystrephy) and Becker’s 
muscular dystrephy (benign sex- 
linked muscular dystrophy). These 
disorders are wenerally recognized as 
distinct clinical entities.'? There has 
been less agreement about the exis- 
tence of an autosomal recessive form 
of pseudohysertrophic dystrophy; 
which has a clmical course resembling 
the milder of the sex-linked forms. 
Problems in classification arise when 
an affected male with the clinical phe- 
notype of either Duchenne’s or Beck- 
er's muscular dystrophy lacks a famil- 
ia. history of similar neuromuscular 
disease. The preblem is made more 
camplex when the mother cannot be 
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identified as a carrier, and puzzling to 
an extreme when the father seems to 
have features of the disease. 

We have studied two unrelated 
young men with the Becker pheno- 
type. Initial examination of their 
muscle biopsy specimens supported 
this diagnosis. In both instances, the 
mothers of these young men could not 
be identified as carriers, and no other 
relatives were affected in the mater- 
nal families. However, the fathers of 
both of these young men had pseudo- 
hypertrophic calves and one gave his- 
tory of weakmess in childhood with 
subsequent improvement. We report 
these two kindreds because there 
seem to be two features that distin- 
guish them frem phenotypically simi- 
lar pseudohypertrophic muscular 
dystrophies: (1) male-to-male trans- 
mission of th» disease, and (2) the 
presence of distinctive, possibly char- 
acteristic, "internalized capillaries" in 
their muscle biopsy specimens. 


MATERIALS AND METHODS 


Muscle biopsy specimens were obtained 
with patients under local anesthesia. 
Unclamped speeimens were processed for 
frozen histolog:e study, using the tech- 
niques of Dubewitz and Brooke.‘ Other 
portions of musele were clamped in situ, 
fixed at once im buffered glutaraldehyde, 
and processed for paraffin and epoxy 
embedding. Acditional muscle specimens 
were frozen in Equid nitrogen and kept at 
—80 °C for fvture biochemical studies. 
Random sections of adenosine triphospha- 
tase (ATP-ase)-stained sections were pho- 
tographed, musele fiber diameters were 
measured on 200 fibers per biopsy speci- 
men, and mear fiber diameter and fiber 
histograms were calculated from that data 
(Fig 1). The bicpsy of patient 3 was done 
elsewhere, and the available material had 
been embeddec in paraffin and stained 
with hematoxyl n-eosin (HE) and Masson's 
trichrome stains. 


Clinical Data 


The two families are unrelated. The 
pedigrees are shown in Fig 2. All available 
apparently unatected members of both 
kindreds were examined and serum crea- 
tine phosphokinase (CPK) levels were mea- 
sured. 

Family A.—Pa-ient 1 is a 21-year-old col- 
lege student whese birth and early develop- 
ment were normal. Early in his life his 
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parents noticed that he toe-walked and 
that his calves were large. They assumed 
these were "family traits." He participated 
in sports but could never run well. At age 
13 years he began to have difficulty climb- 
ing stairs. His weakness has been slowly 
progressive. Cranial nerve function, sensa- 
tion, and cerebellar function were normal. 
There was mild weakness of the neck flex- 
ors and moderate weakness with atrophy 
of shoulder muscles. Biceps, triceps, and 
wrist extensors were normal in strength, 
with pseudohypertrophy of the extensor 
compartment muscles of the forearm. 
There was mild weakness of the intrinsic 
hand muscles. In the lower extremities 
there was marked weakness and atrophy of 
the pelvifemoral musculature and weak- 
ness of the dorsiflexors of the feet. There 
was marked pseudohypertrophy of the 
calves (Fig 3). There were neizher fascicu- 
lations nor myotonia. Tencon reflexes 
were hypoactive except at the ankles, 
where they were normal. The plantar 
responses were flexor. Laboratory investi- 
gation has included numerous CPK mea- 
surements, all in the range of :,000 to 2,500 
IU (normal, — 50 IU). The electromyogram 
(EMG) showed motor units of decreased 
duration and amplitude, many of which 
were polyphasic. There was a decreased 
interference pattern. There were no spon- 
taneous potentials. Nerve conduction veloc- 
ities were normal. An ECG was normal. 
Paraffin-embedded sections of deltoid 
muscle, obtained at another institution 
when the patient was 20, revealed marked 
variation in fiber size with a moderate 
number of rounded, atrophic fibers and 
scattered hypertrophic fibers. The small 
fibers were single or in groups of up to 
five. A few degenerating fibers were pres- 
ent and some contained macrophages with- 
in the sarcolemmal membrane. Many 
fibers contained central nuclei. Split fibers 
were common. There was a mild increase in 
endomysial and perimysial connective tis- 
sue. In the quadriceps and gastrocnemius 
biopsy specimens these changes were more 
prominent. In these specimens, there was 
dense endomysial proliferation of connec- 
tive tissue as well as groups of atrophic 
fibers of 20 or more. Hypertrophic fibers 
were abundant. Many were 150 to 200 „u in 
diameter. Internalized capillaries were 
present in 7.2% of all muscle fibers. 
Patient 2, the father of patient 1, is 64 
years old and has been in excellent health 
all his life. He toe-walked as a child. 
Although never actually weak, he did not 
participate in sports as well as his peers. 
Examination results were normal except 
for unmistakable pseudohypertrophy of 
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the calves. Neurological examination re- 
sults were normal. Numerous serum CPK 
measurements showed slightly elevated 
values in the range of 80 to 90 IU. An EMG 
showed motor units of decreased amplitude 
and duration, but was otherwise normal. 
Nerve conduction veloeities were normal. A 
muscle biopsy specimen was taken from 
the left gastrocnemius; the findings are 
summarized in Fig 1. The frozen sections 
revealed good preservation of muscle archi- 
tecture with mild variation in fiber size 
and shape. Endomysial connective tissue 
and fat were not increased. Throughout the 
sections there were small groups of fibers, 
from two to eight in number, that were in 
the process of degeneration, often with 
intracellular macrophages (Fig 4). Occa- 
sionally a perivascular cuff of inflammato- 
ry cells was present near these grouped 
degenerating fibers. Segmental necrosis 
was seen in longitudinally sectioned fibers. 
There were occasional split fibers. Approx- 
imately 58% of the fibers were type I. Nine 
percent of the type I fibers contained 
single central cores. Forty-five percent of 
all fibers had one or more central nuclei. 
The most unusual feature was the presence 
of “internalized capillaries” (Fig 5 top left, 
top right, bottom left), found in approxi- 
mately 6% of type I fibers. They were not 
seen in type II fibers. No fiber was seen 
that contained both a central core and an 
internalized capillary. The fibers that con- 
tained internalized capillaries appeared 
otherwise normal with HE, Gomori’s tri- 
chrome, nicotinamide adenine dinucleotide 
tetrazollum reductase (NADH-TR), ATP- 
ase, and oil red O stains. Examination of 
serial cryostat sections showed that fibers 
with internalized capillaries did not under- 
go fiber splitting. Electron microscopic 
examination revealed nonspecific changes 
typically seen in degenerating fibers and 
central areas of disorganization typical of 
nonstructured cores.‘ Fibers with internal- 
ized capillaries were otherwise normal in 
ultrastructural appearance (Fig 6). Muscle 
adjacent to the capillaries had a normal- 
appearing sarcolemma and contained the 
usual complement of glycogen, mitochon- 
dria, T-tubules, and sarcoplasmic reticu- 
lum. The structure of the internalized 
capillaries was normal; neither pericytes, 
fibroblasts, nor collagen were unusual, and 
the endothelium and its basal lamina were 
indistinguishable from capillaries of nor- 
mal subjects.° 

The mother of patient 1 had normal results 
from neurological examination and normal 
serum CPK values. She has five siblings, all 
of whom are normal. There is no history of 
muscle disease in her family. 


The paternal grandfather of patient 1 
was born in Denmark. He had no known 
motor disability, but had large calves (Fig 
7). He died of unrelated causes. There was 
no history of muscle disease in his 

siblings. 

Family B.—Patient 3 is a 9-year-old boy 
who did not walk until he was 2% years old. 
His development was otherwise normal. He 
has had very slowly progressive proximal 
weakness of all extremities. He has com- 
plained of pain in his calves, especially 
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after exercise. However, he can rum and 
despite his proximal weakness has learned 
to ride a bicycle. Except for mild symmetri- 
cal facial weakness, the cranial nerve func- 
tion was normal. Sensory and cerebellar 
examinations were normal. A mild lordosis 
was present. Gower's sign was not present. 
Moderate weakness was present in the 
scapular muscles, deltoid, and pelvifemoral 
muscles. The calves were enlarged. There 
was no muscle tenderness. The reflexes 
were hypoactive, except for the ankle jerks, 
which were normal. Laboratory studies 
revealed CPK values of 3,500 to 6,000 IU. 
An EMG showed motor units of normal 
amplitude with brief duration and a 
decreased interference pattern. There 
were no myotonic potentials, sharp waves, 
or fibrillation potentials. Nerve conduction 
velocities were normal An ECG was 
normal. 

At age 6, the patient had undergone 
biopsy of the gastrocnemius muscle at 
another institution In paraffin-embedded 
sections, there were prominent colleetions 
of degenerating and regenerating fibers, 
often with intracellular macrophages. En- 
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domysial collagen was mildly increased. 
Segmental necrosis was obvious in lengitu- 
dinal sections. The groups of regenerating 
fibers often numbered 20 or more, with 
individual fibers varying in size from 20 to 
150 u. Centrally placed capillaries were 
rarely seen. We did a second biopsy of the 
gastrocnemiùs at age 8 (see Fig 1). In 
addition to the changes described in the 
first biopsy report, there was type I fiber 
predominance with excellent fiber type 
differentiation and an increase in central 
nuclei. Central cores were seen in type I 
fibers. Although definite internalized cap- 
illaries were not identified, some type I 
fibers contained prominent central collec- 
tions of cells (Fig 8). Because we coald not 
locate these fibers in the available 2poxy- 
embedded material, we cannot state with 
certainty that they represent internalized 
capillaries, although their appearance is 
suggestive. We have not seen fibers with 
this central collection of cells in biopsy 
specimens from patiemts with Duchenne’s 
or Becker’s muscular dystrophy. E:ectron 
microscopic examination revealed nonspe- 
cific changes in degenerating fibers 
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Fig 1.—Summary of morphometric data on patients 1,2,3, and 4. Histograms 
show distribution of fiber size for type | (broken line) and type ! (solid line). 
Asterisks in place of data for patient 1 indicate that fiber type stains were 
not available and that measurements were done on paraffin-embedded 


material. 
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Patient å, the father af patient 3, is 33 
years eld, and gave a history of weakness 
in childhood that resembled his son's. His 
weakness improved in late childhood; at 
presen: he feels his strength is normal. 
Examimation results were normal except 
for striking enlargement of his calves. 
Laboratory studies imciuded multiple CPK 


FAMILY A 


FAMILY B 





Fig 3.—Patisnt 1. Latera! view of lower 
extremities demonstrating pseudohyper- 
trophy of caives and atrophy of quadri- 
ceps. 
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measurements, with values ranging from 
150 to 255 IU. &n EMG showed occasional 
motor units that were brief in duration and 
polyphasie, but was otherwise normal. 
Nerve conduction velocities were normal. 
An ECG was normal. 

A deltoid musele biopsy specimen was 
normal except for rare central cores in type 


Fig 2.—Pedigrees of families A 
and B. Affected males are indi- 


cated by black squares (with 
patient numbers). 





I fibers. A specimen from tae gastrocnemi- 
us showed nearly normal architecture with 
mild variation in fiber size and shape (Fig 
1). Endomysial collagen and fat were not 
inereased. Degenerating fbers were not 
seen. Regenerating fibers occurred singly 
or in groups of two. There were occasional 
split fibers. Central nuclei were present in 
17% of the fibers. Approximately 72% of all 
fibers were type I, and 4% of the type I 
fibers contained central cores. About 4% of 
the type I fibers contained internalized 
capillaries (Fig 5, bottom right). Electron 
microscopy showed features similar to 
those seen in the muscle cf patient 2. 

The mother of patient 3 and her two 
daughters were examined and found 
normal. All three women had normal CPK 
values. 


COMMENT 


Patients 1 and 3 were considered by 
several neurologists to have the Beck- 
er form of pseudohypertrephic muscu- 
lar distrophy, and we agreed until the 
additional history about the father's 
childhood diffieulties was obtained 
and their large calves were seen. In 
neither family was there history to 
support a sex-linked mode of trans- 
mission, and evaluation of the female 
members of the families failed to 
reveal any carrier females on the basis 
of CPK testing. At least one of these 
criteria is considered necessary for 
the diagnosis of Becker's muscular 
dystrophy.** Both fathers, patients 2 
and 4, had consistently elevated CPK 
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Fig 4.—Patient 2. Gastrocnemius biopsy, showing grouped degenerating fibers with 
intracellular macrophages and perivascular inflammatory reaction (modified Gomori's 


trichrome, original magnification X 60). 
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levels and their muscle specimens 
were abnormal. All available biopsy 
material was reevaluated in view of 
the apparent male-to-male transmis- 
sion of a muscle disease with the 
phenotypic appearance of Becker’s 
muscular dystrophy. 

The muscle specimens of the sons, 
patients 1 and 3, which exhibited more 
extensive morphological changes than 
specimens from the fathers, were sim- 
ilar in appearance. These changes 
were quite characteristic of Becker’s 
muscular dystrophy. Both had marked 
variability in fiber size: rounded 
atrophic fibers and scattered hyper- 
trophic fibers, often in groups exhibit- 
ing various stages of degeneration 
and regeneration; an increase in cen- 
tral nuclei; and proliferation of endo- 
mysial connective tissue. The muscle 
biopsy specimen from patient 3 
showed type I fiber predominance 
with rare internalized capillaries and 
little fiber splitting. Fiber type stains 
were not available on patient 1, so the 
frequency of his type I fibers is not 
known. He had the highest incidence 
of both internalized capillaries and 
split fibers. 
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Fig 5.—Examples of internalized capillaries. Top left, P 
original magnification x 100). Top right and bottom left. 
magnification x 180). Bottom right, Patient 4: 1 





The abnormalities in the muscle of 
the fathers, patients 2 and 4, were 
similar, and milder than in their sons. 
Both had (1) moderate variability in 
fiber size, with a general increase in 
fiber size, (2) grouped degenerating 
and regenerating fibers numbering 2 
to 5 per group, (3) an increase in 
central nuclei, (4) type I fiber predom- 
inance, (5) a modest number of central 
cores in type I fibers, (6) the presence 
of internalized capillaries in about 5% 
of type I fibers, and (7) occasional split 
fibers. Neither had fiber type group- 
ing, increase 0? perimysial or endomy- 
sial connective tissue, or an excess of 
fat. Unlike patient 4, the biopsy of 
patient 2 had grouped necrotic fibers 
with adjacent perivascular mononu- 
clear infiltrates. 

The ultrastructural changes in the 
muscle of the three patients from 
whom material was available were not 
unusual. There were nonspecific 
changes similar to those described in 
degenerating muscle in Duchenne’s 
muscular dystrophy. The areas of 
central cores resembled those of the 
unstructured variety. The internal- 
ized capillaries were normal in ultra- 


atent 1 (dicotinamide adenine dinucleotide tetrazolium reductase, 
Patient 1; 1-u durcupan-embedded section (toluidine blue, original 
-u-durcupan-embedded section (toluidine blue, x 180). 


structural appearance. 

The most striking histolozical ab- 
normality of the muscle of all four 
patients was the presence cf "inter- 
nalized capillaries," & term first used 
by Shafiq et al; The term is purely 
descriptive, and refers to the appear- 
ance of the capillaries in transversely 
sectioned muscle fibers, where the 
capillaries appear to reside within the 
muscle fiber (Fig 5). The internalized 
capillaries were easily overlooked. In 
frozen sections they could be identi- 
fied with the HE or Gomori's trich- 
rome stains, but were at first mistak- 
en for central nuclei on casual perusal. 
There were not easily identified in 
sections stained with NADH-TR, 
ATP-ase, or alkaline phosphatase. 
They were most rezdily identified in 
transversely sectioned, epoxy-em- 
bedded specimens, or in paraffin-em- 
bedded material where the shrinkage 
of the tissue separated them slightly 
from the muscle fiber. Although the 
central capillaries could be identified 
without difficulty in longitudinally 
secioned l-u epoxy-embedded sections 
stained with toluidine blue, serial sec- 
tions were necessary to demonstrate 
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Fig 6.—Patiert 1. Electron micrograph of internalized capillary showing capillary, 


pericyte, 


iorcblast, and collagen within internalized space. Adjacent muscle fiber 


contains nu-leus in subsarcolemmal location, but is otherwise mormal (original magnifi- 


cation x 5,CD69). 


Fig 7 —Paternal grandfather of patient 1. Note enlarged calves, thought by family to be 


"family tzait.” 


that the capillaries were internalized 
and noz merely indenting the periph- 
ery of the fiber The internalized 
capillaries were often eccentrically 
placed, and in seral transverse cryo- 
stat sectiors extended for considera- 
ble distances. Nene of the fibers with 
interna izec capillaries became split 
into multiple fibers. As observed in 
1-u epoxy-embedded sections and with 
the electror microscope, the internal- 
ized capillaries were often accompa- 
nied by a fibroblast, collagen, and an 
occasional pericyte (Fig 5). In no 
instance was the basal lamina of the 
muscle zell] or the sarcolemmal mem- 
brane -nvaded by the internalized 
capiiares, and inflammatory cells 
were not seen im the pericapillary 
space. The muscle ‘iber adjoining the 
capillary was ultmsstructurally nor- 
mal. 

We have not found references to 
internalized capillaries in normal hu- 
man or animé! muscle. The literature 
on capil ary-musele :rterrelationships 
in nermal humzn*" and animal'':” 
musele is concernec chiefly with capil- 
lary size anc Cistribution. Some of the 
studies in man” and rabbits? have 
noted taat capillaries are found in 
higher density areund type I than 
type II fibers. This is of particular 
interest. since internalized capillaries 
were seen only in type I fibers in our 


patient 
We found three references that 
describe insernalized capillaries in 


abnorme! human musele. Shafiq et al 
described in:ernalized capillaries in a 
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Fig 8.—Patient 3. Low-power view of frozen section showing group of cegenerating 
fibers with intracellular macrophages and extracellular inflammatory celis. Note two 
fibers with prominsnt central collection of cells (hematoxylin-eosin, original magnifica- 
tion Xx 20). Inset shows higher power view of one fiber (hematoxylin-ecsin. original 
magnification X 160). 


94-year-old patient with a cardiomy- 
opathy and skeletal muscle disease. 
They did not meztion how frequently 
internalized capillaries were seen. 
Electron microscopic examination of 
the internalized capillaries in their 
patient showed an “increased thick- 
ness of the capil ary basement mem- 
brane and well-developed endoplasmic 
reticulum in the endothelial cells.” 
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They noted focal degeneration of 
myofibrils around the  nternalized 
capillaries and mentioned that the 
capillaries were always separated 
from the sarcolemma of the muscle 
fiber. An “internal capillary” is pic- 
tured in the muscle histology of the 
prune belly syndrome," but the phe- 
nomenon is not discussed. Internal- 
ized capillaries were seen in the mus- 
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cle of a patient with a peripheral 
neuropathy." We are not aware of 
internalized capillaries in any natural- 
ly oceurring muscle disease in animals 
or in any experimental myopathy. 

Discussions about the histopatholo- 
gy of Duchenne's and Becker's muscu- 
lar dystrophy do not mention the 
occurrence of  internalized  capil- 
laries.*57577? We have reviewed 
muscle sections from patients with 
numerous neuromuscular diseases, in- 
cluding gastrocnemius biopsy speci- 
mens from patients with Becker's 
muscular dystrophy (ranging from 
age 9 to 26), but have not seen inter- 
nalized capillaries in any. In biopsy 
specimens in which split fibers were 
abundant, capillaries were occasional- 
ly seen between the split fibers, but 
were not truly "internalized." 

Since some fiber splitting was seen 
in all of our patients, we considered 
the possibility that the internalized 
capillaries might be involved in the 
process of fiber splitting. Indeed, 
capillaries were often seen between 
the split units of a given fiber, but in 
serial sections these capillaries did not 
become internalized, nor did fibers 
that contained an internalized capil- 
lary ever undergo splitting. Our 
review of the literature on fiber split- 
ting in myopathie disease,*^* neuro- 
genie disease," and experimentally 
induced fiber splitting'*? has led us to 
understand that capillaries have not 
been considered to be an integral part 
of the process of fiber splitting. 
Indeed, even when capillaries are 
between split fiber units in the illus- 
trations of these articles, their pre- 
sence is barely mentioned. While it 
may be worth noting that fiber split- 
ting, like internalized capillaries, oc- 
curs mainly in type I fibers,” it seems 
that the presence of internalized capil- 
laries is unrelated to the phenomenon 
of fiber splitting. However, a more 
thorough evaluation of the capillaries 
near split fibers will be necessary to 
establish this as fact. 

Other than the internalized capil- 
laries, the only other structural fea- 
ture in our cases that is quite differ- 
ent from the histopathology of Beck- 
ers muscular dystrophy is the pres- 
ence of central cores, which do not 
ordinarily occur in this form of the 
disease.** In our patients, the cores 
were single, centrally located, present 
in type I fibers only, and present on 
serial sections of the same fiber. Their 
ultrastructural appearance was that 
of the unstructured variety of cores.’ 
Opinion is divided between those who 
believe that cores represent evidence 
of a primary myopathy” and those 
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who believe they are a secondary man- 
ifestation of a lower motor neuron 
disease.** Our patients do not clinically 
resemble patients with central core 
disease. Moreover, the histologic 
changes in our patients were more 
severe than in patients with typical 
central core disease. We consider the 
infrequent central cores seen in our 
patients to be a poorly understood 
epiphenomenon and probably not re- 
lated to the primary disease process. 

Muscle has been kept at —80 *C for 
future biochemieal analysis. To date, 
only muscle carnitine has been mea- 
sured in the specimens of patients 2,3, 
and 4 (Peggy Borum, PhD, Vanderbilt 
University) and found to be slightly 
reduced, although not to a significant 
degree.” 

The pattern of inheritance in our 
kindreds is distinctly unusual for the 
Becker phenotype. Instead of sex- 
linked recessive inheritance, our pa- 
tients’ muscle disorder seems to have 
an autosomal dominant mode of 
inheritance, with increased expression 
of the genome in the second genera- 
tion. “Anticipation,” the earlier and 
more severe expression of a genetic 
disease in each generation, it not unu- 
sual in dominantly inherited diseases. 
Myotonic museular dystrophy is a 
good example of this phenomenon. 

The classification of our patients’ 
disease is a problem. We suggest plac- 
ing them under the -pseudohyper- 
trophic dystrophies, since it is for this 
that they were originally mistaken, 
and because pseudohypertrophy is so 
prominent a feature. This would 
result in the following reclassification 
of the pseudohypertrophie dystro- 
phies: 

1. Duchenne’s muscular dystrophy (se- 
vere sex-linked muscular dystrophy) 

2. Becker’s muscular dystrophy (benign 
sex-linked muscular dystrophy) 

3. Autosomal recessive pseudohyper- 
trophic muscular dystrophy 

4. Autosomal dominant pseudohyper- 
trophic muscular dystrophy 


The only other category of the muscu- 
lar dystrophies that could be consid- 
ered would be limb girdle muscular 
dystrophy. This diagnostic apellation, 
although still used, is recognized as 
poorly defined. We prefer not to con- 
sider our patients’ syndrome as a 
peculiar variant of limb girdle muscu- 
lar dystrophy, but we recognize that 
some nosologists will take umbrage 
with any attempt to add to the types 
of pseudohypertrophic muscular dys- 
trophy. Until the genotypic abnormal- 
ity of this disorder is known, the issue 
is moot and perhaps not too impor- 
tant. 
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Cramps, Muscle Pain, and Tubular Aggregates 


Reynaldo P. Lazaro, MD; Gerald M. Fenichel, MD: Anthony W. Kilroy, MD; Akitsugu Saito; Sidney Fleischer, PhD 


* A 31-year-cld man had a nine-year 
history of exercise-induced cramps and 
muscie pain without myoglobinuria. Re- 
sults of laboratory investigations differen- 
tiated his condition from the known disor- 
ders of carbohydrate and lipid metabo- 
lism. Light and electron microscopic 
examination of asmusc:e biopsy specimen 
showed tubular aggregates confined to 
type I! fibers. Although the relationship of 
tubular aggregates to muscle cramps is 
uncertain, this association has been 


< . described previcusly and may be signifi- 


cant. 
(Arch Neurol 37715-717, 1980) 


everal skeletal muscle disorders 
characterized by eramps on exer- 
cise have been deseribed. Many of 
these are caused by enzyme deficien- 
cies related to carbohydrate’ or lipid 
metabolism.*’ |n others, no specific 
enzyme defect has been identi- 
fied.: 

We have investigated a patient 
with cramps on exercise who does not 
have any of the known biochemical 
defects, but who merits description 
beeause of the presence of tubular 
aggregates in type I! fibers. Descrip- 
tions of three ether patients with a 
similar condition were found in the 
literature. | 


REPORT OF A CASE 


A 31-year-old man had a nine-year histo- 
ry of painful cramps induced by exercise. 
The cramps occurred in any musele group 
being exerted, lasted 20 to 60 minutes, and 
were relieved by rest. Affected muscles, 
especially in the midthigh and midealf, 
were sometimes swollen, stiff, and tender. 
Spontaneous dorsiflexion or extension of 
the big toes, faseiculations in the legs, 
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myalgia without cramping, and nocturnal 
cramps that interfered with sleep were 
noted on different occasions. Exercise 
tolerance decreased further in cold weath- 
er. 

During the past year, the patient experi- 
enced episodic stiffness of the mouth and 
tongue that prevented speech. Cramps 
have not occurred in the extraocular mus- 
cles or the muscies of swallowing. Cramps 
have not been related to fasting, heavy 
meals, or excitement; and have not been 
associated with darkening of the urine or 
excessive sweating. The patient denied 
drinking alcohole beverages. 

Attempts at treating the cramps with 
muscle relaxants, corticosteroids, pheny- 
toin, and carbamazepine have been unsuc- 
cessful. Because of hyperuricemia and 
arthralgia, the patient had also been given 
a trial of prosenecid and allopurinol. 
Cramps persisted after the serum uric acid 
concentration wzs returned to normal. 

Birth history and developmental mile- 
stones were normal. The patient was of 
Scotch-Irish ancestry and the family histo- 
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ry was negative for neuromuscular disease 
and for consanguinity. 

Examination results were entirely with- 
in normal limits. Strength was normal and 
there was no evidence of atrophy, hyper- 
trophy, fasciculaticns, or myotonia. The 
muscle stretch reflexes were normoreac- 
tive. Inpatient evaluations were performed 
on two occasions, two years apart. On both 
occasions the follewing laboratory test 
results were normal: hemogram and sedi- 
mentation rate; urinalysis, including anal- 
yses for lead, arsen:c, and mercury; serum 
chemistries, electrolytes, aldolase, trans- 
aminase, and creatine kinase; test of thy- 
roid function and plasma cortisol; roent- 
genograms of the spine, chest, and joints; 
and ECG and EEG. 

Forearm ischemic exereise tests showed 
normal generation of lactate with no eleva- 
tion of creatine kinase level. The urine 
tests were negative for myoglobin at that 
time. Increased urine ketone exeretion was 
observed 24 hours after the start of fast- 
ing. 

On the first evaluation, motor conduc- 


Fig 1.—Several light-staining myofibers with dense subsarcolemmal material (arrows). 
Apparent disproportion of type | and type II fibers is not representative of this section 
(nicotinamide adenine dinucleotide-tetrazolium reductase, x 250). 
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tion velocities of the median, ulnar, and 
peroneal nerves and coaxial needle explora- 
tion of proximal and distal muscles were 
normal. After two minutes of ischemic 
exercise, painful contracture developed in 
the right hand. No electrical activity was 
detected in the contracted muscles. No 
myotonic discharges were recorded. Two 
years later, the nerve conduction and EMG 
studies were still normal. A repetitive 
supramaximal stimulation of the ulnar 
nerve at the wrist with the recording sur- 
face electrode over the abductor digiti 
quinti muscle produced a 47% decremental 
response to the muscle action potentials at 
20 Hz and a 31% reduction at 50 Hz. No 
change in the amplitude was recorded at 
lower rates of stimulation. The first muscle 
biopsy specimen, taken from the left 
quadriceps femoris, was normal. 

A biopsy specimen was taken from the 
right quadriceps femoris two years later. 
The trichrome stain showed a red-staining 
subsarcolemmal material in 10% to 15% of 
the fibers, which was basophilic on staining 
with hematoxylin-eosin (H-E). The materi- 
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Fig 2.—Electron micrograph of muscle at low magnification, cross and longitudi- 


nal sections, 


( x 25,000). 





716 A Arch Neurol—Vol 37, Nov 1980 


showing subsarcolemmal 


1 uber 65 


al reacted strongly with nicotinamide ade- 
nine dinucleotide-tetrazolium reduetase 
(NADH-TR) (Fig 1), but did not react to 
suecinie dehydrogenase (SDH) and mena- 
dione-linked — a-glycerophosphate dehy- 
drogenase. The material was confined to 
type II fibers on the myosin adenosine 
triphosphatase reactions. Sections stained 
with PAS, phosphorylase, and oil red-O 
stain were normal. 

Electron mieroscopy at low magnifica- 
tion showed subsarcolemmal clusters of 
tubular aggregates (Fig 2 and 3) The 
tubules measured 500 to 1,000 A in diame- 
ter. Some of the tubules contained one or 
several smaller tubules within (not shown); 
in some cases the irner tubule contained 
dense material. Some tubules contained no 
inner tubule, but ar inner dense portion 
(Fig 4). At higher magnification, spherical 
particles of approximately 75 A can be 
visualized between tubules, which seem to 
be connected to the outer surface of the 
tubule membrane (Fig 4 and 5). In some 
places, intertubule connections can also be 
visualized (arrows, Fig 5). 
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Fig 3.—Higher magnification of specimen shown in Fig2 (x 


tubular 


COMMENT 


Muscle cramps after exercise are 
frequently attributed to disorders of 
carbohydrate and lipid metabelism. 
Among the former, phosphorylase 
(MeArdle's disease) and phospho- 
fructokinase (Tarui's disease)** defi- 
ciencies are well defined. They are 
characterized by early onset of painful 
cramps during exercise, failure of lac- 
tate to rise during ischemic exercise, 
electrically silent cramps, and absence 
of the histochemical reaction for phos- 
phorylase or phosphofructokinase in 
muscle. Carnitine palmityltransfer- 
ase (CPT) deficiency,’ a disorder of 
lipid metabolism, is characterized by 
muscle pain with or without cramps, 
elevated levels of creatine kinase and 
myoglobinuria and diminished ketone 
production during prolonged exercise 
or fasting, and low muscle CPT activ- 
ity. A partial deficiency of this 
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Fig 4.—Higner magnification of tubules, 
each containing an inner dense portion 


and rounded derse material between 


tubules (arrowhead) ( x 200,000). 


enzyme with normal ketone produc- 
tion has asse been described." 

In many patients who have cramps 
on exercise, no specific enzyme defect 
can be identified. The present patient 
is unusual because ef the presence of 
tubuler aggregates in the muscle; 
three other patients with similar fea- 
tures have been described.'^'? All of 
these patients had tubular aggregates 
in muscle biopsy speeimens, normal 
ischemic exercise test results, normal 
creatine kinase levels, and absence of 
mvogiobiruria. The patient reported 
by Lewis and associates" differed 
from the others because the cramps 
were not related to exercise, but was 
similar to our patient in experiencing 
painfa! swelling of the thigh. Added 
features in our patient, not reported 
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men shown in Fig 4. Rounded dense mate- 
rial between tubvies appears to be strands 
connecting "ubules (arrowheads) 
( x 200,000). 


in others, are tae absence of electrical 
activity in a contracted muscle (true 
contracture), end a decremental re- 
sponse of the muscle action potentials 
at higher rate of stimulation. The 
latter finding was described previous- 
ly in McArdle's disease by Dyken and 
associates.'? The normal lactate gener- 
ation test and the normal phosphory- 
lase and PAS reactions in the present 
patient are in*ompatible with either 
McArdle’s or Tarui's diseases. The 
early onset of *ramps during exercise 
without relatienship to fasting, nor- 
mal ketone production, absent myo- 
globinuria, nomal levels of creatine 
kinase, and nermal lipid stain make 
disorders of lipid metabolism less like- 
ly. 

Tubular aggregates are collections 
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of double-walled, sometimes single 
structures, which usually measure 500 
to 650 A. They are usually located in 
the subsarcolemmal reg-on, and may 
lie either parallel to each other or 
without specifie orien-ation. Most 
tubules contain either a dense or con- 
centric inner tubule, ard sometimes 
both. They are seen prominently on 
H-E, trichrome, and NADH-TR reac- 
tions, but do not react with SDH and 
menadione-linked a-glycerophósphate 
dehydrogenase. Tubular aggregates 
were previously considered to be con- 
fined to type II fibers, but have since 
been demonstrated in type I fibers as 
well.* Suggested sites of origin are 
the lateral saes of the sarcoplasmic 
reticulum’ and sarcolemmal invagi- 
nations.'* Although the significance of 
tubular aggregates is no- known, their 
occurrence in various experimental" 
and clinical conditions, a3 well as long- 
term drug intake,^ siggests that 
these are formed as a reaction to an 
exogenous or endogencus metabolic 
derangement. 

With this report, the syndrome of 
cramps and tubular aggregates has 
been documented in four unrelated 
patients. It is not clear whether all 
patients with this syndrome have the 
same disease. However, since the syn- 
drome is not associated with a pro- 
gressive degeneration of muscle fi- 
bers, the mechanism is more likely to 
be a systemic (exogenous or endoge- 
nous) metabolic derangement. 
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Vestibulo-ocular Reflexes in Rabbits 


Reduction by Intravenous Injection of Diazepam 


Neal H. Barmack, PhD, Vito E. Pettorossi, MD 


e We have studied the influence of 
intravenously administered diazepam on 
the horizontal (HVOR) and vertical 
(VVOR) vestibulo-ocular reflexes of the 
rabbit. The HVOR and VVOR were evoked 
by sinusoidal oscillation of rabbits on a 
rate table (0.01 to 0.8 Hz, + 10°), and eye 
movements were measured with an 
infrared light-projection technique. The 
gains of the HVOR and VVOR (evoked eye 
velocity/head velocity) were reduced by 
diazepam injections of 5 „g/kg. The dose 
required to produce a 5096 reduction in 
HVOR gain was 500 „g/kg. The time 
required to reduce the HVOR gain to 50% 
of its maximal reduction at a dose of 400 
ug/kg (0.4 Hz, +10°) was 60 s. These 
data suggest that diazepam might be 
effective as an  anti-motion-sickness 
agent. 

(Arch Neurol 37:718-722, 1980) 


Recent evidence has implicated the 

benzodiazepines as modulators of 
synaptic transmission mediated by y- 
aminobutyric acid (GABA).'* Chlo- 
rdiazepoxide hydrochloride poten- 
tiates the effect of iontophoretically 
administered GABA on neurons in 
tissue culture.'? It has also been dem- 
onstrated that systemically adminis- 
tered diazepam or chlordiazepoxide 
potentiates the inhibitory action of 
iontophoretically administered GABA 
in the intact nervous system, and 
reduces the spontaneous activity of 
central neurons, which are known to 
receive GABA-ergic input.**-? Radio- 
active isotope-labeled benzodiazepines 
bind most densely to regions of the 
CNS that are known to receive GABA- 
ergic inputs, particularly the cerebel- 
lum.*! 

The horizontal vestibulo-ocular re- 
flex (HVOR) is controlled by recipro- 
cally modulated signals that originate 
from the horizontal semicircular ca- 
nals and converge onto secondary neu- 
rons of the medial vestibular nu- 
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clei.'?-* For example, leftward angular 
acceleration of the head of a rabbit 
increases the rate of discharge of pri- 
mary afferents that originate from 
the ampulla of the left horizontal 
semicircular canal and project to 
the left medial vestibular nucleus 
(MVN).'*? The increased discharge of 
a subpopulation of secondary neurons 
of the left MVN inhibits the activity 
of secondary neurons of the right 
MVN via a GABA-mediated commis- 
sural pathway." Rotations of the 
head of a rabbit about an earth hori- 
zontal axis evoke a vertical vestibulo- 
ocular reflex (VVOR). This reflex can 
be attributed to activation of both the 
vertical semicircular canals and the 
utrieular otoliths. The utricular macu- 
lae encode linear acceleration'* and 
signal changes in the orientation of 
the head relative to gravitational 
acceleration. In addition to the 
GABA-mediated commissural path- 
way, both the HVOR and the VVOR 
are influenced by direct inhibitory 
cerebellar projections to the vestibular 
complex that are GABA-ergic.' 

Since the benzodiazepines seem to 
potentiate GABA-ergic inhibition in 
the CNS and since vestibuloocular 
reflexes are partially controlled by 
GABA-ergic pathways, we have un- 
dertaken a systematic study of the 
influence of intravenously (IV) ad- 
ministered diazepam on vestibulo-ocu- 
lar reflexes with the hope that such 
experiments will contribute to our 
knowledge of the organization of ves- 
tibulo-ocular reflexes as well as to our 
knowledge of the central action of the 
benzodiazepines. Previous investiga- 
tions have demonstrated that IV 
administered diazepam reduces the 
spontaneous activity of secondary ves- 
tibular neurons" and also reduces the 
nystagmus caused by unilateral laby- 
rinthectomy.'* We have found that IV 
injections of diazepam depress both 
the HVOR and VVOR of the rabbit at 
doses that are subthreshold for the 
behavioral detection of the antiepilep- 
togenic and anxiolytic actions of this 
drug. 


METHODS 
Preliminary Surgical Procedure 


Albino rabbits, weighing 1 to 2 kg each, 
were used in these experiments. In a 


preparatory operation, each rabbit was - 
anesthetized with ketamine hydrochloride, 
50 mg/kg, and halothane. The head was 
fixed in a stereotaxic apparatus, and two 
stainless steel screws were anchored to the 
calvaria with dental cement and four 
smaller screws. Animals were allowed to 
recover from the operation for at least 24 
hours before experimentation began. 


Vestibular Stimulation 


Rabbits were placed in a cradle on a 
servocontrolled biaxial rate table. The fre- 
quency response of the table was flat up to 
0.8 Hz for +10° sinusoidal rotation. The 
body of the rabbit was firmly encased in 
“egg carton” foam rubber, and the head 
immobilized by fixing the previously 
implanted screws to a stainless steel rod 
that was tilted 12° from the horizontal to 
align the plane of the horizontal semicircu- 
lar canals with the plane of rotation. The 
head and body of the animal rotated as a 
unit about the earth’s vertieal axis, evoking 
the HVOR, or about the ezrth's horizontal 
axis, evoking the VVOR. Vestibular stim- 
uli were presented in order of increasing 
frequency because it was observed that 
random changes of frequency often caused 
transient irregularities in the reflex eye 
movements of interest. The eyes were cov- 
ered with three layers of black cloth, and 
experiments were performed in a darkened 
room. 


Eye Position Recording 


Eye position was monitored with an 
infrared light-projection -echnique. The 
eye was anesthetized topically with propar- 
acaine hydrochloride, and a small suction 
cup bearing a light-emitting diode (LED) . 
was attached to the anesthetized eye. The 
LED projected a narrow beam of infrared 
light onto a photosensitive X-Y position 
detector mounted on the head restraint rod 
and located 3 to 5 mm from the tip of the 
LED. The photosensitive surface gave a 
continuous X-Y indication of the position 
of the incident centroid of infrared light. 
The system was calibrated by moving the 
eye on which the LED was mounted 
through known angular displacements. It 
was found to have a sensitivity of 60 mV 
per degree, and was linear to within 5% for 
deviations of the eye of + 15°. Eye velocity 
was determined by electronically differen- 
tiating the eye position signal. 


Diazepam Injections 


A lateral ear vein was cennulated with 
an IV infusion set through which diazepam 
could be injected at normal concentrations 
(5 mg/mL) or at concentrat ons diluted by 
a factor of 20 or 100 in normal saline 
solution.'* 
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2s 


o-ocular reflex (HVOR). Top, HVOR 
ye position and table position during + 10? table 
4 Hz. Trace indicating table position has been 


inverted to facilitate comparison of phase. Bottom, Effect of IV injection of diazepam, 0.4 mg/kg, 


cn HVOR in same rabbit, measured five to 1^ minu 
cf rate table (L,, table-left; R,, table- 


Date Reduction 


All data were recorded with an FM tape 
recorder anc subsequently measured from 
a Storage cathode ray oscilloscope display. 

The gains of the EVOR and VVOR were 
computed by averaging the peak eye veloc- 
ities during several haif-eycles of rotation 
as follcws: G = (V, + V,/2V,), where G 
indieates gain; V4, pezk eye velocity to 
the right; V,, peak eye-velocity to the left; 
anc V,, peak tab; velocity. The phase (eye 
positior +180° relative to head position) 
was mezsured a: each nalf-cycle of rota- 
tion. 


RESULTS 
Effect en HVOR 


The normal HVOR is characterized 
by a lew gain and large phase lead at 
low frequencies of stimulation, and a 
higher gain and smaller phase lead at 
higher frequencies of stimulation (Fig 
1). Intravenous ijeetions of diaze- 
pam, 0.4 mg/kg. reduce the gain of the 
HVOR without altering its phase (Fig 
l and 2). The maximum reduction in 
gain o^ the HVOR eceurred at fre- 
quencies of 0.2 to 0.4 Hz (Fig 2). At 
these frequencies of stimulation, 
there was a gain reduction of approx- 
imately 40% (Fig 2). At both higher 
and lower frequencies of vestibular 
stimulation, the gain reduction caused 
by IV injection ef diazepam was less. 
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Effect on VVOR 


In contrast te the HVOR, the VVOR 
has a relative y higher gain at low 
frequencies of stimulation and no sig- 
nifieant phase lead. This relatively 
higher gain at lower frequencies of 
stimulation (0.605 to 0.040 Hz) can be 
attributed to a-tivation of the utricu- 
lar otoliths by modulation of the grav- 
itational vector acting colinearly with 
the functional polarization vectors of 
the utrieular maculae during sinusoi- 
dal rolls about the earth's horizontal 
axis.^ As the stimulus frequency is 
increased, the etolithie component of 
the VVOR decreases and the compo- 
nent attributabe to stimulation of the 
vertical semicircular canals in- 
creases. At the highest frequencies 
of vestibular stimulation used in the 
present study (0.4 to 0.8 Hz), the 
HVOR and VVOR were equivalent in 
gain and phas= (Fig 1 through 4). 
Injections of ciazepam, 0.4 mg/kg, 
reduced the gaia of the VVOR (Fig 3 
and 4). In cortrast to the HVOR, 
however, the gzin of the VVOR was 
reduced maximally at lower frequen- 
cies of vestibular stimulation, where 
the VVOR can be attributed primarily 
to stimulation o* the utricular otoliths. 
Also, in contrast to the lack of 
influence of diazepam on the phase of 


tes after injection was given. Relative positions 
right) ard eyes (R., eyes right; L., eyes left) are indicated. 


the HVOR, the phase of the VVOR 
was altered by the IV :rjection of the 
drug. At lower frequencies of sinus- 
oidal rotation (0.01 to 0.02 Hz), there 
was a slight decrease in phase lead. 
But in the midrange of frequencies 
(0.1 to 0.2 Hz), there was an increased 
phase lead caused by the diazepam 
injection (Fig 4). 


Influence of Diazepam Dose 
on Gain Reductions 


The effect of varying the IV dose of 
diazepam on the HVOR and VVOR 
was evaluated in five rabbits. The 
dose of the IV acministered diazepam 
was varied over a range of 0.002 to 
10.000 mg/kg. The HVOR was evoked 
at a stimulus frequency of 0.4 Hz, and 
the VVOR was evoked at a frequency 
of 0.01 Hz. The dose required to pro- 
duce a 5076 reduction in HVOR gain 
was 0.5 mg/kg. The phase of the 
HVOR at the testing frequency of 0.4 
Hz was not modified by any of the 
doses used (Fig 5). The induence of 
diazepam dose on the gain and phase 
of the VVOR was evaluated at a stim- 
ulus frequency cf 0.01 Hz. The dose 
required to produce a 50% reduction in 
the gain of the VVOR was 0.1 to 0.5 
mg/kg (Fig 5). The phase of the 
VVOR at 0.01 Hz was not influenced 
by diazepam exeept at the highest 
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Fig 2.—Influence of diazepam on mean 
gain and phase of horizontal vestibulo- 
ocular reflex (HVOR). Gain and phase of 
HVOR were measured in group of six 
rabbits before (open squares) and five to 
15 minutes after (solid squares) IV injec- 
tion of diazepam, 0.4 mg/kg. Vertical bars 
represent greater of SDs. Polar subtrac- 
tion of postinjection data from preinjection 
data is illustrated by broken line. 
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Fig 3.—Influence of IV diazepam injection on vertical vestibulo-ocular reflex (VVOR). Top, VVOR 
evoked by +10° table rotation about longitudinal axis at 0.01, 0.06, and 0.4 Hz. Trace indicating 
table position has been inverted to facilitate comparison of phase. Bottom, Effect of IV injection of 
diazepam, 0.5 mg/kg, on VVOR in same rabbit, measured at five to 25 minutes after injection was 
given. Relative positions of rate table (D,, right side down) and right eye (U,, right eye up) are 
indicated. D, indicates eye down; U,, table up. 
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Fig 5 —in*'uenze of diazepam dose on horizontal (HVOR) and vertical 
(WOR) vestibulo-ocular reflex gain and phase evoked af constant 
frequencies. HYOR (squares) was measured at 0.4 Hz and VVOR 
(circles) at 0.01 Hz in tive rabbits before (open symbols) and efter (solid 
symbots) diazepam injections at indicated doses on different days. 


dose leve! af 10 mg/kg, which caused a 
phase lag ef 20° (Fig 5). 


Time Course of Diazepam-Induced 
Gain Reductions 


The time eeurse of the diazepam- 
indueed gain reductions in the HVOR 
and VVCR was measured in five rab- 
bits that were stimulated at 0.4 Hz 
alternately im the horizontal and verti- 
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cal planes for 20-s intervals before and 
after an IV injection of diazepam, 0.4 
mg/kg. The -ime required to reduce 
the HVOR ard VVOR gain to 50% of 
the maximal reduction at a dose of 0.4 
mg/kg was 90 s (Fig 6). The peak 
reduction in the gain was achieved in 
five to ten minutes, after which recov- 
ery slowly took place. After approxi- 
mately 30 minutes, there was a 50% 
recovery of the gain reduction. 
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Fig 4.—Influence of diazepam on mean 
gain and phase of vertical vestibulo-ocular 
reflex (VVOR). Gain anc pFase of VVOR 
were measured in group of six rabbits 
before (open circles) and five to 25 min- 
utes after (solid circles) IV injection of 
diazepam, 0.4 mg/kg. Vertical bars repre- 
sent greater of SDs. Polar subtraction of 
postinjection data from p-einjection data is 
illustrated by broken line. 
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Fig 6.—Time course of reduction of horizontal (HVOR) and 
vertical (VVOR) vesticulo-ocular reflexes following IV injec- 
tion of diazepam. Four rabbits received v»stioular stimula- 
tion at 0.4 Hz for 20-s intervals alternately n HVOR (circles) 
and VVOR (triangles) planes. Gains of HVOR and VVOR 
have been normalized with respect to mean preinjection 
values. Larger of SDs is illustrated for each mean value. 


COMMENT 
Influence of Diezepam 
on Vestibulo-ocular Reflexes 


The present experiment demon- 
strates that IV injected diazepam 
reduces the gain of both the HVOR 
and VVOR. The maximum reduction 
in the gain of the HVOR occurred at 
stimulation frequeneies cf 0.2 to 0.4 
Hz (Fig 2). The maximum reduction in 
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the gain of the VVOR occurred at 
lower frequencies of stimulation (0.02 
to 0.04 Hz) (Fig 4). This difference in 
the action of diazepam on the two 
different vestibuloocular reflexes can 
most likely be attributed to the differ- 
ences in the afferent signals that con- 
tribute to the HVOR and VVOR. The 
HVOR input signal is exclusively of 
semicircular canal origin. However, 
the VVOR input signal originates 
from both vertical semicircular canals 
and utricular otoliths.'^ It appears 
that the signal of otolithic origin is 
more susceptible to the influence of 
diazepam. Normally, the otolithic and 
vertical semicircular canal signals con- 
verge on secondary neurons of the 
vestibular complex. In the frequency 
range of 0.02 to 0.20 Hz, the signal 
originating from semicircular canals 
leads the table position by 80° to 20°. 
The signal originating from otoliths 
lags the table position by 30° to 90°. 
The increased phase lead of the VVOR 
in the range of 0.02 to 0.2 Hz following 
IV diazepam injections suggests that 
diazepam was preferentially reducing 
the lagging signal of otolithic origin. 
Thus, it would appear that diazepam 
exerts its maximal effect on central 
vestibular neurons that receive con- 
vergent signals of otolithic and semi- 
circular canal origins. 


Sensitivity of Vestibulo-ocular 
Reflexes to IV Injected Diazepam 


The diazepam dose required to 
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reduce the HVOR and VVOR gains by 
50% was 0.5 mg/kg for the HVOR and 
0.1 to 0.4 mg/kg for the VVOR. How- 
ever, a clear reduction in gain of the 
VVOR was discernible with IV doses 
as small as 5 ug/xg (less than 0.03 
umole of diazepam). These data indi- 
cate that the gains of the HVOR and 
VVOR are reduced by doses of diaze- 
pam (5 to 20 pg/kg) that are sub- 
threshold for the behavioral demon- 
stration of the antiepileptogenic and 
anxiolytic actions of this drug (400 
pg/kg). 

The time required to reduce the 
HVOR and VVOR gains to 50% of 
their maximal reduction was 60 s (Fig 
6). This time is much shorter than the 
15 minutes required to achieve the 
maximal level of serum concentration 
in human subjects following IV 
administration of diazepam," but 
agrees quite nicely with the time 
required to achieve maximum concen- 
trations of diazepam in the brains of 
rats following IV injections." 


Diazepam as an 
Anti-motion-sickness Agent 


The present results demonstrate 
that IV injected diazepam reduces the 
gains of both the HVOR and VVOR. 
This reduction in gain is caused at 
least in part by a decreased sensitivity 
of secondary vestibular neurons to 
natural vestibular stimulation. In pre- 
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liminary experiments, we have stud- 
ied the effect of IV injections of 
diazepam on primary vestibular affer- 
ents and secondary vestibular neu- 
rons. Diazepam significantly de- 
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neurons that we have examined, but 
does not exert this depressant action 
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This reduction in gain of secondary 
vestibular neurons is achieved with 
very small doses of diazepam (5 to 100 
ug/kg). Although the relationship be- 
tween the induction of motion sick- 
ness and the gains of the HVOR and 
VVOR is not well understood, our 
findings suggest that in addition to its 
anxiolytic properties, diazepam might 
be effective as an anti-motion-sick- 
ness agent. 
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Increased Ratio of Carbidopa to Levodopa 
in Treatment of Parkinson's Disease 


W. W. Tourtelintte, MD, PhD; K. Syndulko, PhD; A. R. Potvia, PhD; S. B. Hirsch, MD; J. H. Potvin, PhD 


* A randomgzed, double-blind clinical 
trial was designed tc compare two ratios 
of casbidopa tc levodopa (10 mg of carbi- 
dopa to 100 mg of levodopa [Sinemet 
107100] and 2 mg of carbidopa to 100 
mg of levodopa ‘Sinemet 20/100]) with 
levodopa (10€ mg) aione. Twenty-nine 
male patients 6 to 78 years of age) with 
Clinically defir-ie- idiopathic Parkinson's 
disease of milé to moderate severity were 
seeced and -ospitalized for the three- 
week period cf the study. Medications 
being taken at time of entry were phased 
out during wee& 1. Fixed daily increments 
oí medicationswere given during week 2, 
and edjusted during week 3 to achieve 
best ciinical response with fewest side 
effects. Qualita ive and quantitative exam- 
inations o! neurclocic function showed 
that upper exremity measurements of 
resting tremor, rigidity, and finger-tapping 
speec, and lewer extremity measure- 
ments of foot coordinstion and tandem 
gait (20th types ef speed tesis) showed 
signif cantly mor» improvement in pa- 
tients receiving the 20:100 combination 
then in those receiving the 10:100 combi- 
narior or levodopa alone. Adverse effects 
were similar and minimal in each of the 
three groups. Results indicate that in- 
creas ng the amount of carbidopa from 10 
tc 20 mg per :06-mc dose of levodopa 
gives a greate therapeutic response in 
Parkimson's disease than does a 10:100 
carbicopa-ievoWopa ratio or levodopa 
alcne 

(Arch Neuro: 32:723-726, 1980) 
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Although the clinical efficacy of levo- 


dopa in Parkinson's disease has. 


been demonzrated,-* the combina- 
tion of levocopa with a peripheral 
decarboxylase inhibitor, such as carbi- 
dopa, represents a major advance in 
treatment. The combination drug typ- 
ically results in a 70% to 80% reduc- 
tion in levocopa dosage, a clinical 
response time of weeks rather than 
months, and a marked reduction in the 
incidence and severity of the gastroin- 
testinal (GI) and cardiac side effects 
often associafed with administration 
of levodopa abne.** 

Initial investigations of the clinical 
usefulness of separate carbidopa tab- 
lets in combination with levodopa 
included determination of maximally 
tolerated levodopa dosage with a fixed 
carbidopa dosage of 100 mg,‘ 200 mg,’ 
or 300 mg."° Iz these studies, the lim- 
iting factor was typically the adverse 
effects, espeGally GI and cardiac 
effects, associated with levodopa. In 
addition, there is evidence that the 
maximally tolerated dosage of levodo- 
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pa is higher for a fixec dosage of 300 
mg of carbidopa per day than for 100 
mg of carbidopa per day." 

When carbidopa is administered in 
fixed combination witk levodopa at a 
ratio of 1:10 (eg, Sinemet 25/250), the 
average clinically optimal dosage of 
carbidopa is reported tc be between 85 
mg and 100 mg.** It is possible that 
these carbidopa dosages are inade- 
quate for some patien-s who require 
relatively small dosages of levodopa,” 
and that further therapeutic benefit 
may be gained by increasing only the 
amount of carbidopa in a combination 
levodopa-carbidopa pre»aration. Since 
carbidopa by itself does not produce 
clinically significant side effects, even 
in dosages up to 300 mg per day," the 
limiting factor with increased 
amounts of carbidopa should be solely 
the CNS effects that might result 
from prolonged, higher striatal do- 
pamine levels.” 

In this study, a fixed combination 
tablet of carbidopa plus levodopa that 
doubles the amount of carbidopa was 
evaluated in the treatment of Parkin- 
son’s disease. The combination tablet 
was compared directly with adminis- 
tration of levodopa alore and with the 


standard 1:10 carb dopa-levodopa 
combination. 
SUBJECTS AND METHODS 


Patients 


Twenty-nine ambulatory, adult, male 
patients (Table) with clnically definite 
idiopathic Parkinson's disease’ were se- 
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lected for this study after evaluation of a 
careful and thorough history, examination, 
and laboratory tests (blood, urine, stool, 
CSF, ECG, roentgenograms of chest, skull, 
and spine, radionuclide brain scan, comput- 
erized tomographic brain scan with en- 
hancement, and EEG). The patients 
selected also had to meet the following 
criteria: (1) clinically definite Parkinson's 
disease for one year'*; (2) absence of prior 
neurosurgical procedures; (3) a disability 
status rating of 2 to 5, inclusive, on our 
T-point disability scale (Table); (4) absence 
of other major diseases of the central or 
peripheral nervous systems; (5) absence of 
other major medical diseases; (6) absence 
of other major disorders or disabilities that 
eould limit function, such as dementia, 
uncorrected decreased vision or hearing, 
ankylosis, amputations, etc; (7) absence of 
need for regularly administered concur- 
rent medications. 

Written informed consent was obtained 
from each patient. The study and informed 
consent procedures were reviewed and 
approved by the Veterans Administration 
Wadsworth Medical Center (Los Angeles) 
Research and Development Committee, as 
well as the Committee on Human Stud- 
ies. 


Medications 


Medications were identical tablets that 
contained either (1) 10 mg of earbidopa and 



















Medication and Treatment Profile for 29 Patients With Parkinsonism 


Average 
No. of Age, yr 
Tablet Composition Patients (Range) 





100 mg levodopa 10 62.8 (54-77) 
100 mg levodopa and 

10 mg carbidopa 10 57.5 (46-69) 
100 mg levodopa and 

20 mg carbidopa 9 61.8 (54-78) 


100 mg of levodopa, (2) 20 mg of carbidopa 
and 100 mg of levodopa, or (3) 100 mg of 
levodopa alone. 


Design 


The 29 patients were assigned randomly 
to one of the three treatment groups: (1) 
levodopa (N = 10), (2) carbidopa-levodopa 
10:100 (N = 10), and (3) carbidopa-levodopa 
20:100 (N = 9). Patients were prepared for 
elimination of all medication by discon- 
tinuing levodopa compounds at least one 
month prior to the study and then adminis- 
tering other antiparkinsonian drugs to 
improve neurologic function to a tolerable 
level. The treatment trial consisted of a 
three-week period during which patients 
were admitted to the VA Wadsworth Med- 
ical Center Acute Neurology Ward. During 
week 1 (day —6 to day 0), the taper period, 
medication was phased out progressively to 
zero. During week 2 (day 1 to day 7), the 
dosage adjustment period, the patients 
received three tablets on day 1, four tablets 
on day 2, five tablets on day 3, six tablets 
on days 4 and 5, and seven tablets on days 6 
and 7. During week 3 (day 8 to day 15), the 
optional dosage maintenance period, the 
daily dose was adjusted by one-half tablet 
per day to achieve best clinical response 
with the fewest side effects. Concurrent 
medications during the three-week study 
period were limited to aspirin and laxa- 
tives. 






Average 

Parkinson’s 
Disease Average Disability* Rated 
Duration, After Prestudy 

yr (Range) Taper of Drugs (Range) 
6.6 (4-10) 3.8 (3-4.5) 

11.6 (2-29) 3.5 (3-5) 
7.3 (4-12) 4.2 (3-5) 


*Tourtellotte’s disability status scale for parkinsonism is as follows: 1 indicates normal; 2, 
parkinsonian signs, but insignificant disability; 3, mild disability; 4, moderate disability (no ambulation 
aids); 5, 6, severe disability (confined to wheelchair); 7, total disability. Half points are occasionally 


used for further sensitivity. 
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Fig 1.—Parkinson's disease disability status scale scores over 15 
days with patients receiving tablets that contained 20 mg of 
carbidopa and 100 mg of levodopa (20:100), 10 mg of carbicopa 
and 100 mg of levodopa (10:100), or 100 mg of levodopa alone. 
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Assessment 


Qualitative neurologic evaluations and a 
battery of quantitative evaluations of neu- 
rologic function were performed on seven 
occasions over the three-week study period. 
Qualitative evaluations included the pa- 
tient's impression of treatment, the neurol- 
ogist's impression of treatment, a 12-point 
therapeutie index matrix'* to evaluate in a 
progressive manner efficacy vs side 
effects, the neurologist’s evaluation of 
activities of daily living by inquiry, and the 
neurologist’s evaluation of relevant neuro- 
logical signs.*'** Patients were evaluated 
in the Neurofunction Laboratory“? to 
quantify neurologic functions (cognition, 
sensations, strength, steadiness, reactions, 
speed, coordination, fatigue, gait, station, 
and selected skills of daily living). Most 
motor function tests are timed, requiring 
patients to emphasize speed of perfor- 
mance. Adverse side effects were checked 
twice daily by inquiry using a structured 
interview (checklist), by inspection of vital 
signs, and by relevant examination. Tablet 
counts were recorded throughout the 
study. Common blood counts and chemistry 
studies were performed at each of the 
examination times. Neurologic evaluations 
were conducted at the same time each 
morning, as were laboratory evaluations. 


RESULTS 
Qualitative Assessment 
of Neurologic Function 


Patient’s Impression of Treatment.'*— 
At the termination of the study (day 
15), patients were asked by the neurol- 
ogist to evaluate changes in their con- 
ditions (0%, 25%, 50%, 75%, 100% 
improvement or deterioration) since 
the end of the tapering-off period 
(day 0). Results indicated that seven 
of nine patients receiving carbidopa- 
levodopa 20:100, five of ten patients 
receiving the 10:100 combination, and 
two of ten patients receiving levodopa 
alone showed 75% improvement or 
better (x? = 6.87; P < .025). Further 
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Fig 2.—Assessment of upper extremity resting tremor by neurol- 
ogist for parkinsonians receiving tablets that contained 20 mg of 
carbidopa and 100 mg of levodopa (20:100), 10 mg of carbidopa 
and 100 mg of levodopa (10:100), or 100 mg of levodopa alone. 
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analysis shewed a significant differ- 
ence between patients receiving the 
20:190 cembmateor and those receiv- 
mg levedapa alone (x? = 6.17; 
P< 05) ow me difference between 
those receivmg the 10:100 combina- 
fon or recerving levodopa alone, or 
between those neceiving the 10:100 or 
the 20:100 combinations. 
Neurologists impression of Treat- 
ment. *—' "he peurologist evaluated the 
patient’scene it;ion at day 15 compared 
with dar 0. Resuts were in close 


agreement wita the patient's own - 


assessment: sigbt of nine patients 
receiving the 20100 eombination, sev- 
en of ten patients receiving the 10:100 
combination, and two of ten patients 
reeeiving levedoma alone showed 75% 
or better improvement (x? = 10.17; 
P < 005) There was a significant dif- 
ference »etween patients receiving 
the 20:100 combination and those 
reeeiving levodepa alone (x? = 9.0; 
P < 22), but mc difference was seen 
becween patients receiving the 10:100 
combination or receiving levodopa 
alone, or between those receiving the 
20:108 or the 10:100 combinations. 

Disability staiws scale scores for 
parkinsonism shewed significant dif- 
ferences in the degree of improve- 
ment from dar 0-to-dzy 15 among the 
groups (one-way analysis of variance, 
P< .91) (Fig 1). At day 15, patients 
receiving the 30:190 combination had 
a s.gnificantly lower mean score (2.7) 
than did the patients receiving levo- 
dora alone (24) However, patients 
receiving the 20:190 combination did 
not differ sigmifieamtly from those 
reeeiv ng the 11:100 combination (2.9), 
nor did the patients receiving levo- 
dopa alone differ significantly from 
these receiving *he 10:100 combina- 
tion. 

The neurolegist was asked to 
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Fig 3.—^ssessment of upper extremity rigidity by neurologist fcr 
parxinsoniars receiving tablets that contained 20 mg of carbidc- 
pa amd 100 mc ofllevcdopa (20:100), 10 mg of carbidopa and 109 
mg cf levodepa ( 0:100), or 100 mg of levodopa alone. 
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appraise the patient's overall thera- 
peutie index at the end of treatment 
(day 15) aceording to a 12-point 
matrix of d-ug efficacy vs adverse 
reactions, where lower scores re- 
flected higher drug effectiveness. 
There were no significant differences 
in therapeuti« index scores among the 
three treatment groups. Least im- 
provement was made by the patients 
receiving levedopa alone (from 6.0 on 
day 2 to 5.C on day 15). Patients 
receiving the 10:100 combination im- 
proved from 4.0 (day 2) to 4.0 (day 15), 
and those receiving the 20:100 combi- 
nation improved from 6.5 (day 2) to 4.0 
(day 15). 

Neurologist Evaluation of Activities 
of Daily Living by Inquiry. ^— Patients 
reported their ability to perform sim- 
ple activities ef daily living and were 
rated on sir-point ordinal scales. 
Although no significant differences in 
day 0 to day B scores were found for 
five of six measures (walking, dress- 
ing, feeding, mastication, and speech), 
the means for all six showed an iden- 
tical ordering, with patients receiving 
the 20:100 cambination having the 
most improvement, followed by those 
receiving the 10:100 combination or 
levodopa alone (sign test P < .02). 
Significantly greater improvement in 
the sixth measure (hygiene) was 
found for patients receiving the 20:100 
combination than for those receiving 
the 10:100 combination or levodopa 
alone (P < .027. 

Neurologist’s Evaluation of Relevant 
Neurologic Signs.*— Throughout the 
study, no neurologic signs worsened 
for any patien- group. For the upper 
extremities, differences (P < .05) 
were found among the three groups 
(one-way analysis of variance for day 
15 vs day 0 secres) for the following: 
resting tremor; raised-arm tremor; 
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hand, wrist, and shoulder rigidity; and 
finger-tapping speec. Pair contrasts 
for the groups using Tukey’s proce- 
dure showed that patients receiving 
the 20:100 combination were signifi- 
cantly more improved in upper ex- 
tremity resting tremcr, rigidity, and 
finger-tapping speed than both those 
receiving the 10:100 combination or 
levodopa alone (Fig 2 through 4). 
Although patients receiving the 1:10 
combination showed more improve- 
ment than patients receiving levodopa 
alone, the differences vere not signif- 
icant. Facial mobility (a measure of 
masked facies) and loss of associated 
movements in the uprer extremities 
were significantly mcr» improved for 
patients receiving the 20:190 combina- 
tion than for those receiving the 
10:100 combination or levcdopa alone. 
Sensation and strength were not 
adversely affected and showed no 
changes from day 0 to day 15. 

Lower extremity fumctions tended 
to be much less severely affected in all 
patients and few significant improve- 
ments were noted. Significant differ- 
ences in improvement for lower 
extremity resting and  raised-leg 
tremor tests were found, with pa- 
tients receiving the 2(C10) combina- 
tion showing the largest improve- 
ments. Sensation and strength were 
not adversely affected. 

Levodopa Consumed per Day at Day 
15.—At the end of the study (day 15), 
the mean dosage of levodopa adminis- 
tered per day was similar in the three 
groups: levodopa alon2, 1,020 mg; 
10:100 combination, 935 mg; and 
20:100 combination, 1,067 mg. 


Quantitative Assessment 
of Neurologic Function'*? 


Quantitative analysis of 77 neuro- 
logic functions’® generally confirmed 
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Fig 4.—Assessment of finger-tapping speed by reurologist for 
parkinsonians receiving tablets that contained 20 mg of carbido- 
pa and 100 mg of levodopa (20:100), 10 mg of carbidopa and 100 
mg of levodopa (10:100), or 100 mg of levodopa alone. 
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results of the qualitative analysis. No 
changes in mental state, somatosenso- 
ry function, or strength were found 
during the trial. Patients receiving 
the 20:100 combination showed signif- 
icant improvements on 22 of the 56 
remaining tests relevant to Parkin- 
son's disease: selected skills of daily 
living (six of ten tests), hand speed 
(four of six) hand coordination, 
including speed (three of six), and 
tandem gait, including speed (two of 
two). Patients receiving the 10:100 
combination improved on 16 tests: 
simulated activities of daily living 
(five of ten tests), reaction time (one 
of six), steadiness (one of four), hand 
speed (two of six), hand coordination, 
including speed (two of ten), tracking 
(three of four), and foot coordination, 
including speed (one of six). In con- 
trast, patients receiving levodopa 
alone improved on one test (hand 
speed). No patients showed signifi- 
cant worsening during the trial. 


Adverse Reactions 


At entry to the study (day —6), 
patients were taking trihexyphenidyl 
hydrochloride (Artane), amantadine 
hydrochloride (Symmetrel), eycloben- 
zapine hydrochloride (Flexeril), and 
benztropine  (Cogentin)  mesylate, 
alone or in combination. When medi- 
cation was tapered to zero, four 
patients worsened one disability unit, 
and one patient worsened two units. 
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None of these changes was considered 
intolerable by the patient or the neu- 
rologist. 

During the course of the study, 
there were no major adverse reac- 
tions. The most prominent effect was 
mild to moderate nausea in two 
patients rece ving the 20:100 combina- 
tion, four patients receiving the 10:100 
combination, and six patients receiv- 
ing levodopa alone. By day 15, only 
patients receiving levodopa alone had 
nausea. No abnormalities in vital 
signs or laboratory tests were noted. 


COMMENT 


Results of this study suggest that 
increasing tne amount of carbidopa 
over the standard ratio results in a 
greater therapeutic effect in patients 
with mild to moderate Parkinson’s 
disease. After 15 days of treatment, 
relevant upper- and lower-extremity 
neurologic functions of the patients 
receiving the 20:100 combination were 
significantly improved over those of 
the patients receiving the 10:100 com- 
bination, which in turn were im- 
proved cover those of the patients 
receiving levodopa alone. 

The neurologist, who was blinded as 
to treatment, was instructed to opti- 
mize the trade-off between efficacy 
and adverse reactions for each-of the 
three groups during the last week. 
Interestingly, dosage adjustment re- 
sulted in similar dosages of levodopa 
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in the three groups; however, the 
group receiving the 20:100 combina- 
tion had the best neurologic result 
with no adverse reactions. 

The present study was conducted 
over a relatively short period of time, 
with frequent examination to evalu- 
ate rate of improvement. Although 
improvement in most functions was 
similar in all three treatment groups 
for the first nine to :1 days, the 
patients receiving the 20:100 combina- 
tion showed accelerated :mprovement 
over other groups during the last four 
to six days. However, this experiment 
was not designed to determine if the 
20:100 combination could maintain 
this differential over the long term. 


From results of this study, it seems © 


reasonable to consider increasing the 
amount of carbidopa in presently 
available combinations, since the 
higher ratio more quickly improves 
the neurologic function in some 
patients with Parkinson's disease. A 
preparation containing 25 mg of car- 
bidopa and 100 mg of levodopa is now 
available. 
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Brief Communications and Clinical Notes 


Choreic Movements Induced by the Use of Methadone 


Sheidon Wasserman, MD, Melvin D. Yahr, MD 


e A 25-year-old man received metha- 
done hyerochioride maintenance therapy 
for heroin addiction. Choreic movements 
invo'ving the upper limbs, torso, and 
speech mechanisms developed. Discon- 
tinuation of methadone resulted in com- 
plete alleviation of the abnormal move- 
ments with no recurrence during the sub- 
sequent eignt months. To our knowledge, 
this is the first recorded instance of a 
movemert cisorder induced by an opiate. 
The mechanisms by which drugs may 
alter neurotransmitter relationships in the 
brair and produce symptoms of this type 
ere discussed. 

(Asch Neurol 37:727-728, 1980) 


Tre induetion of voluntary move- 

ments by pharmacological agents 
has gained widespread recognition in 
reeert years. Such movements are 
most. eften seen in patients receiving 
neureleptics, such as the phenothia- 
zmes er butyrophenones, as well as in 
patients with parkinsonian signs be- 
ing treated with dopaminergic 
agents. Im both instances, the occur- 
rence of involuntary movements is 
attributed to a direet action on neuro- 
transmitter relationships in the stria- 
tum. Several other drugs, such as 
phenrtoir sedium and the oral contra- 
ceptives, also have been reported to 
induce abnerma! movements. Their 
mechanism of action is far from clear, 
though it is believed that they indi- 
rectly dismipt neurotransmitter func- 
tien in tne basal ganglia. Though 
methadone hydrochloride and other 
narcotic anaigesie drugs, as well as the 
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endogenous opiod peptides, endor- 
phins, and eakephalins, have induced 
involuntary movements in experi- 
mental animals, such has not been 
observed in man. We describe a 
patient receiving long-term metha- 
done maintenance therapy in whom 
choreic movements developed that 
dissipated waen the drug was with- 
drawn. 


REPORT OF A CASE 


The patient, x 25-year-old man, had been 
addicted to heroin between the ages of 15 
and 22. During those years he also occa- 
sionally abused diazepam, the psychedelics, 
and intravenows cocaine. At age 23 he 
underwent detoxification and entered a 
methadone maintenance program, remain- 
ing free of al other drugs. His daily 
methadone dose over a two-year period 
varied from 45 to 60 mg. 

Several months after beginning metha- 
done treatment. he complained of a variety 
of somatic seasations, including light- 
headedness,  cizziness, sensations of 
warmth and pam in the forehead, feelings 
of his mind beirg "disconnected" from his 
body, impairment of ability to concentrate, 


and abnormalities of visual perception, 


with images appearing to “vibrate.” 
Attempts to lower his methadone dose 
seemed to exaeerbate these complaints. 
The patient also became aware of a speech 
disturbance at about this time that he 
described as stu-tering and as having diffi- 
culty finding words; he felt as if his mind 
was "thinking too fast for me to verbal- 
ize" — 

He was admitted to a hospital in January 
1979, where he was described as being 
tense and anxious. His speech had a tremu- 
lous quality anc was hesitant as well as 
halting. The remainder of his neurologic 
examination was said to be normal. Diag- 
nostic studies iscluded normal complete 
blood cell count €CBC), and normal results 
on urinalysis, routine blood chemistry 
studies, and lumbar puncture. Computer- 
ized tomographi* (CT) scan of the head 
with contrast medium was normal. 
Electroencephalography revealed sharp 
waves, six to seven per second, on hyper- 
ventilation, beg nning bioccipitally and 


then spreading forwarc. In light sleep, 
there were rare isolated spikes and sharp 
waves occurring indeperdently over both 
temporal areas. A psychiatric consultant 
believed there was sufüieient psychogenic 
basis for the patient’s complaints but in 
light of the abnormal EES findings, he was 
started on a regimen of rherytoin sodium, 
300 mg/day. The symptoms persisted, and 
medication was stopped after three 
weeks. 

The patient’s medical h story revealed no 
previous neurological disease. and although 
he had suffered three head injuries (at the 
ages of 15, 17, and 24), nome had resulted in 
sequelae. No history of rkeumatie fever or 
family history of chorez was obtained. 

The patient was seen iritizlly for evalu- 
ation at Mount Sinai Hospitzl, New York, 
in March 1979, still complaining of light- 
headedness, trouble thinzing, and visual 
disturbances. Prominent but not com- 
plained of by the patient cr his father, who 
accompanied him, were choreic movements 
of the arms, shoulders, and head. His 
speech had a stuttering, stacatto quality. 
Occasionally, he had cifficulty uttering 
words; at other times his words ran togeth- 
er. Again, the remainder of his examina- 
tion was unremarkable. 

Results of a CBC, urmalysis, routine 
blood chemistry studies, aad thyroid func- 
tion tests were normal, as were the ESR 
and blood ceruloplasmin level. Ophthalmo- 
logic evaluation revealed no evidence of 
Kayser-Fleischer rings anc no ocular cause 
for the patient’s complants of altered 
visual perception. A second EEG was 
normal. Formal psychometrie evaluation 
revealed a full-scale IQ (Wechsler Adult 
Intelligence Scale [W AIS]) of 113. Howev- 
er the patient had major difficulty with 
tests of short-term learninz and retention 
(Digit Span subtest of WAIS, Associate 
Learning Task and Visuzl Reproduction 
Task of the Wechsler Memory Scale). 

It was decided to slowly -educe the dose 
of methadone rather than initiate specific 
therapy aimed at controll ng the chorei- 
form movements. The patient tolerated 
reductions in the methadone dose and its 
discontinuance without d-ffieulty. When 
seen in May 1979, he had been taking no 
methadone for two weeks. He continued to 
complain of vague headache and light- 
headedness. However, no chereic move- 
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ments were seen, and there was noticeably 
more regularity in the flow of his speech. 
Examination six months later (November 
1979) revealed no evidence of choyea. 


COMMENT 


This patient manifested typical 
choreic movements of his arms and 
upper torso, as well as a disorder of 
speech rhythm, while receiving meth- 
adone maintenance therapy. These 
symptoms started shortly after he 
began taking methadone, continued 
during its use, and then subsided dra- 
matically within two weeks after it 
was discontinued. Though there is lit- 
tle doubt that methadone triggered 
the choreatic state in this patient, the 
question arises as to whether it was 
solely resonsible or played a role in 
activating a preexisting susceptabili- 
ty to a movement disorder. In regard 
to the latter, it is of interest that in 
some cases of drug-induced chorea, 
asymptomatic lesions  antedating 
drug usage have been found in the 
basal ganglia on autopsy. Rasmussen 
and Kristensen’ reported a case of 
choreathetosis and orofacial dyskine- 
sias related to phenytoin use in which 
localized encephalomalacia of the cor- 
pus striatum was found at autopsy. 
Carbamazepine produced similar 
symptoms in our patient. It has been 
pointed out that many patients with 
phenytoin-induced chorea have a pre- 
vious history of choreic disease, ie, 
Sydenham’s chorea or chorea 
gravidarum.’ Similar findings have 
been uncovered in patients who expe- 
rience the onset of chorea while tak- 
ing oral contraceptives.’ Such patients 
may have an underlying structural or 
functional abnormality of the basal 
ganglia that becomes clinically appar- 
ent when they are placed on a medica- 
tion regimen. 

Our patient had had no previous 
episodes of choreic disease or history 
of neuroleptic therapy. However, 
there is some suggestion that he may 
have an underlying disorder of the 
CNS in view of his history of multiple 
cerebral concussions, an abnormal 
EEG, and psychometric test results. 
Although the CT scan revealed no 
structural lesions, such may still be 
present and may well antedate the 
patient’s exposure to methadone. 

A growing body of evidence that 
narcotic analgesics act directly on 
neurotransmitters in a structurally 
intact nervous system to produce 
abnormal movements makes this pos- 
sibility more tenable. Much of this 
evidence suggests that narcotics block 
the postsynaptic dopamine receptor in 
a manner similar to neuroleptics." 
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Stereotyped behavior in animals that 
is induced by dopamine agonists (apo- 
morphine, amphetamine) is abolished 
by acute administration of narcotics. 
Guinea pigs previously treated with 
methadone on a long-term basis are 
more sensitive to methamphetamine 
hydrochloride-induced ^ stereotypies 
than are controls. Similar results were 
found in the rhesus monkey: metham- 
phetamine induced oral dyskinesias 
when they had previously been on a 
methadone regimen. All this suggests 
the development of supersensitivity 
of the striatal dopamine receptor. 

However, methadone does not be- 
have in identical fashion to neurolep- 
ties in all respects. Studies in rodents 
have in identical fashion to neurolep- 
ties in all respects. Studies in rodents 
ently similar to those induced by neu- 
rolepties, the movements respond dif- 
ferently to a variety of interventions.' 
Anticholinergie agents (atropine, sco- 
polomine) enhance the stereotyped 
behavior induced by neuroleptics but 
reduce that caused by narcotics. 
Lesions in the caudate-putamen and 
globus pallidus inhibited the stereo- 
typies related to neuroleptics but had 
the opposite effect with those induced 
by narcotics. It was therefore con- 
cluded that narcotics do not act at the 
same site as neuroleptics when they 
cause extrapyramidal dysfunction. 

In addition to this evidence that 
methadone interacts with the nigros- 
triatal dopaminergic system, recent 
work suggests that opiate receptors 
may provide another route by which 
narcotics can induce involuntary 
move-ments. Animals treated with 
endorphins experience akinesia, waxy 
flexibility, and, with high doses, mus- 
cular rigidity lasting for hours.* Enke- 
phalin is present in large amount in 
the corpus striatum, especially the glo- 
bus pallidus.* It is thought that enke- 
phalin is contained in short axon 
interneuron-like cells that synapse on 
presynaptic terminals of other sys- 
tems. Thus, methadone, which be- 
haves identically to the endogenous 
opioid peptides im various assay sys- 
tems, may be acting at the opiate 
receptor to modulate the normal re- 
lease of other neurotransmitters (pos- 
sibly dopamine) from the presynaptic 
terminal. 

Regardless of cause, it is of some 
interest that methadone-induced 
movement disorders have not been 
previously encountered. A thorough 
neurologic evaluation of 25 patients 
receiving methadone maintenance 
therapy is reported as showing no 
signs of extrapyramidal dysfunction, 
and indeed no neurological differ- 
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ences from 25 drug-free controls.' If 
methadone acts only to unmask a clin- 
ically silent preexisting lesion, then it 
may not be surprising that no cases 
have been reported to date. Similarly, 
if methadone acts to disrupt the neu- 
rotransmitter relationships, particu- 
larly the dopaminergic system, it may, 
like neuroleptics, require several years 
of continuous use to have a clinieally 
apparent effect. Tardive dyskinesia 
following neuroleptic administration 
was not recognized until these agents 
had been in widespread use for an 
extended period of time. Methadone 
maintenance programs have been in 
existence for approximately ten years 
and though used extensively, the total 
number of patients is no doubt far less 
than those who have used phenothia- 
zines. Thus, it may be that with the 
passage of time, closer observation, 
and an appreciation that extrapyram- 
idal dysfunction may occur, this com- 
plieation of methadone treatment will 
become more apparent. 


This investigation was supported in part by the 
Clinieal Center for Research in Parkinson's and 
Allied Diseases, National Insti-utes of Health 
grant No. NS 11631-06. 


Nonproprietary Name and 
Trademark of Drug 


Carbamazepine- Tegretol. 
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CNS Nocardiosis 


Response to Sulfamethoxazole-Trimethoprim 


Philip W. Smith MB; Gregory E. Steinkraus, PhD; Bruce W. Henricks, MD; Everett C. Madson, MD 


© Two patients with neurologic nocar- 
diosis sre described. Sulfamethoxazole- 
trimethepsim therapy was successfully 
usec in a patient with Nocardia meningitis 
and in a satient with multiple Nocardia 
brair abscesses. 

(Asch Neurol 37:725-730, 1980) 


cardiae are aerobic actinomy- 

eetes that are found primarily in 
the soil The lung is the leading pri- 
mary site of involvement, but dissem- 
ination te the CNS may occur. We 
repert two cases ef nocardiosis of 
the CNS that responded to 
sulfamethexazele-trimethoprim ther- 


apy- 
REPORT OF CASES 


Case L—A 57-year-old man was admit- 
ted to Clarkson Hospital, Omaha, with a 
two-week history of intermittent fever, 
increasing productive cough, pleuritic 
chess dis»omfort, right-sided paresthesias, 
and slowing mentation. Previously iden- 
tified preblems included a long history of 
asthmatic broachitis and chronic respirato- 
ry imsuffcieney, fer which he was started 
on a daily regimen of high-dose corticoster- 
oids eight weeks before admission. 

The patient was afebrile. There was mild 
righ. hemiparesis with Babinski’s sign. 
The WBE count was 27,900/cu mm, with 
34% neutrophils. Urinalysis showed micro- 
seop«e hematuria, pyuria, and proteinuria. 
Chest reer:genography revealed diffuse 


interstitial changes with an area of con- 


Tuer: infiltration in the left upper lobe 
and lingula. | 
During t succeeding three days, head- 
aches and confusion developed. Techne- 
tium Te 99m pentetate(DTPA) brain scan 
and computerized tomographic (CT) scan 
of the heac were normal. At lumbar punc- 
ure spinal Suid pressure was 170 mm H,O; 
the [SF fluid was turbid in appearance, 


with 902 WBCs (20% neutrophils) per cubic 
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millimeter, aad CSF glucose and protein 
levels were 13 mg/dL and 170 mg/dL, 
respectively. Fiberoptie bronchoscopy was 
performed. Nocardia asteroides was iso- 
lated from bronchial washings and urine 
specimens, but not from the CSF. 
Sulfamethoxazole-trimethoprim therapy 
was begun during the fourth hospital day 
at a dosage of 800 mg of sulfamethoxazole 
and 160 mg cf trimethoprim given orally 
four times a day. On this regimen, a peak 
serum sulfamethoxazole level was 78 ug/ 
mL. A seconc lumbar puncture after one 
week of compound therapy showed a 
normalization of CSF glucose and protein 
values, with 27 WBCs per cubic millimeter. 
Slow clinical mprovement continued, and 
the patient was discharged on a regimen of 
400 mg of sulfamethoxazole and 80 mg of 
trimethoprim four times a day. 
Approximately two weeks after the 
patient had completed a three-month 
course of compound therapy, headache and 


stiff neck again developed. A CSF sample 


drawn during the first day was again 
turbid in appearance, with 2,950 WBCs 
(44% neutrophils) per cubic millimeter. The 
CSF glucose and protein levels were 33 
mg/dL and 130 mg/dL, respectively. This 
time N astereides was isolated from the 
CSF. Therapy was reinstituted at 800 mg 
of sulfamethcxazole and 160 mg of tri- 
methoprim given orally four times a day 
and was contmued for one week; clinical 
improvement was apparent after 48 hours. 
At seven days-a repeated lumbar puncture 
showed corresponding improvement, with 
170 WBCs per cubic millimeter, 65 mg/dL 
of glucose, and 112 mg/dL of protein. The 
dosage was reduced to 400 mg of sulfame- 
thoxazole and 80 mg of trimethoprim four 
times a day, and the patient was dis- 
charged on the tenth hospital day. 

The patients condition was stable over 
the next six weeks. Home medications 
included _ sulfamethoxazole-trimethoprim 
and methylprednisolone, 36 mg/day. Due 
to increasing respiratory insufficiency, the 
patient was readmitted two months later. 
At the request of the patient and his 
family, mechanical ventilation was with- 
held, and the patient died. Permission for 
autopsy was not granted. 

Case 2.—A 23-year-old man had end- 
stage renal failure secondary to lupus ery- 
thematosus. A-ter a bilateral nephrectomy, 
the patient received a cadaveric renal 
transplant thet functioned well. Mainte- 
nance medications included azathioprine, 


150 mg/day and prednisone, 40 mg/day. 
About three months later the patient noted 
the onset of headaches and dizziness. 

On admission to Clarkson Hospital a 
large subretinal mass was found in the 
right eye; the rest of the examination was 
unremarkable. Laboratery test values in- 
cluded a WBC count of 7,000/cu mm with a 
normal differential. The serum creatinine 
level was 1.2 mg/dL. ^ chest roentgeno- 
gram revealed a perihilar infiltrate in the 
right lung. 

The following day a CT scan of the orbits 
and brain demonstrated a high-density 15- 
mm lesion occupying the nasal aspect of 
the right eye. Fiberoptic bronchoscopy 
with transbronchial lunz biopsy was per- 
formed, and N asteroides grew in a culture 
of the bronchial washimgs. Therapy was 
begun with sulfamethoxazole-trimetho- 
prim, 800 mg of sulfamethoxazole and 160 
mg of trimethoprim taken orally four 
times a day. The patient’s condition 
improved, and four days later roentgenog- 
raphy demonstrated a decrease in the size 
of the pulmonary infltrate. However, 
sequential ophthalmoscopy disclosed an 
increase in the size of the subretinal lesion. 
The following day a dyskinesia developed 
in the patient’s right arm. A second CT 
scan of the brain demonstrated a new 
low-density lesion in the left cerebral hem- 
isphere approximately * em in diameter. 
Administration of the compound was 
changed to the intravemous route at the 
same total dosage. 

The intracranial and intraocular lesions . 
slowly responded to therapy, as evidenced 
by improvement in the lesions seen on CT 
scan. A peak sulfamethorazcle level was 44 
ug/mL. After two weeks of intravenously 
administered compound therapy, the re- 
sults of in vitro sensitivity testing of the 
Nocardia became available. Sulfamethoxa- 
zole and trimethoprim were antagonistic in 
combination against No-ardia; the mini- 
mum inhibitory concentrations were 1.6 
pg/mL of sulfamethoxazole and more than 
50 ug/mL of trimethopr-m. Consequently, 
the medication was changed to 1 g of 
sulfamethoxazole given orally every 12 
hours. 

Three days later the patient suddenly 
became unresponsive. A CT scan demon- 
strated an internal hydrocephalus with 
marked shift of the foarth ventricle. A 
second intracranial lesicn was now seen 
near the fourth ventricle anc seemed to be 
the cause of the acute hydrocephalus. In 
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view of this evidence of progression, com- 
pound therapy was reinstituted at a dosage 
of 800 mg of sulfamethoxazole and 160 mg 
of trimethoprim given intravenously every 
eight hours. A ventriculoperitoneal shunt 
was placed. The following day the patient 
was alert and oriented. A subsequent CT 
scan demonstrated some increase in the 
size of the right cerebellar mass from 2.7 to 
3.4 em in diameter. Consequently, azathio- 
prine was discontinued and the steroid 
dosage was decreased to 4 mg of methyl- 
prednisolone daily. Several days later 
swelling and tenderness of the periorbital 
soft tissues appeared; the right eye was 
enucleated. A stained tissue section of the 
ocular lesions demonstrated delicately 
branching Gram-positive rods consistent 
with Nocardia. Sections of the eye revealed 
a posterior destructive and suppurative 
granulomatous process. Culture was nega- 
tive. 

Sulfamethoxazole-trimethoprim was 
continued intravenously for a total of three 
months. At that time oral administration 
of the compound was substituted; the 
dosage was later halved because of nausea 
and vomiting. The last CT sean was 
normal. The serum creatinine level began 
to rise, and in view of the continued 
improvement, azathioprine was reinsti- 
tuted. Renal function improved rapidly to 
normal. Discharge medications included 
azathioprine, 100 mg/day, methylpredniso- 
lone, 16 mg/day, and sulfamethoxazole, 400 
mg, trimethoprim, 80 mg, taken orally four 
times a day. Two years later, the patient 
had no evidence of recurrent nocardiosis on 
that medication regimen. 


COMMENT 


The increasing incidence of nocar- 
diosis'* may reflect the growing num- 
ber of patients with immunosuppres- 
sion since a high percentage of 
patients with nocardiosis are com- 
promised hosts.**-* Steroid therapy is 
the primary predisposing factor. 

The leading site of involvement in 
nocardiosis is the lung; the CNS is the 
second most common site, with an 
incidence of 20% to 30%.?:*? The most 
common neurologic manifestation is 
abscess. Cerebral abscesses are most 
frequent, but cerebellar and spinal 
abscesses may occur. The mortality 
for Nocardia brain abscess is about 


60%. Nocardia meningitis and en-. 


dophthalmitis are less common but no 
less serious. Meningitis is frequently 
fatal, and endophthalmitis usually 
results in loss of the affected eye. 
Sulfonamides are effective against 
Nocardia in vitro*® and have been 
used for many years. The combination 
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of sulfamethoxazole and trimetho- 
prim has been shown to be synergistie 
against a number of strains of Nocar- 
dia in vitro."* However, synergism 
cannot always be demonstrated." A 
distinct disparity was seen in patient 
2 between the in vitro response (high 
trimethoprim minimum inhibitory 
concentration and sulfamethoxazole- 
trimethoprim antagonism) and the 
good clinical response to sulfamethox- 
azole-trimethoprim. The results of in 
vitro sensitivity testing of Nocardia 
against sulfonamides and sulfame- 
thoxazole-trimethoprim have been in- 
consistent, depending on the isolate, 
the inoculum,’ duration of incuba- 
tion, and the pH and composition of 
the agar. 

Case 2 is apparently the fourth case 
of Nocardia brain abscess that has 
been cured with medical therapy 
alone. Viroslav and Williams de- 
seribed a patient with a focal cerebral 
lesion and Nocardia organisms iso- 
lated from sputum who survived with 
sulfisoxazole and ampicillin therapy. 
The patient of Kirmani et al," like 
ours, was a renal transplant recipient. 
The combination of ampicillin, ery- 
thromycin, and sulfadiazine resulted 
in a cure of cerebral abscesses; immu- 


nosuppressive therapy was discontin-. 


ued. Minocycline was curative in a 
ease of apparent Nocardia brain 
abscess.'* In the present case, cerebral 
and cerebellar abeesses apparently 
due to Nocardia resolved on sulfame- 
thoxazole-trimethoprim therapy with- 
out operation; an ocular abscess, how- 
ever, required enucieation. 

All cures of Nocardia meningitis 
have been accomplished with a sulfon- 
amide.’:'*-° To our knowledge, case 1 is 
the first reported success with sulfa- 
methoxazole-trimethoprim. Clearance 
of CSF pleocytosis and normalization 
of CSF protein and glucose levels 
occurred after only one week of thera- 
py with the compound. Recurrent 
infection responded well. 

Recently, Cook and Farrar" re- 
viewed the clinical experience with 
sulfamethoxazole and trimethoprim 
in Nocardia infeetion. Of the 18 
patients, five had CNS involvement. 
The mortality was 11% overall, but 
40% for those with CNS infection. 
Several authors report adequate blood 
and CSF levels of the compound with 
oral administration." The recom- 
mended length of therapy ranges 


from two months to one year; the 
latter period may be more prudent in 
the compromised host. 


Nonproprietary Names and 
Trademarks of Drugs 


Azathioprine—/muran. 
Sulfamethoxazole-Trimethoprim—Bac- 
trim, Septa. 
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Triphasic Delta Waves in a Patient 
With Acute Hyperthyroidism 


Barvara J. Scherokman, MD 


'T'aphasie delta waves on electroen- 


cephalography described in a va- 
nety of disorders"»»*-* are thought 


t» be most characteristic of hepatic 
encephalopathy. Experience with a 
recently treated patient emphasizes 
tnat hyperthyroidism may also be 
assodated with this pattern. The 
abnormality resolved as the patient 
responded to apprepriate treatment. 


REPORT OF A CASE 


A €-year-old man-was well until Janu- 
ary _978, when he experienced the gradual 
onse of numbness and weakness of the 
left arm and leg. Examination disclosed 
weakness and increased tone in the left 
upper and lower extremities. There was 
hypalgesm below the umbilicus on the right 
side. ResSexes were hyperactive. There 
were clomus of the left ankle and a Babin- 
skis siga on this side. Myelography 
revezled a large spur pressing on the cord 
at the C5-6 level. He underwent discectomy 
withanterior cervical fusion. The neurolog- 
ical fndirgs persisted. 

Mental status was normal at discharge, 
but cwer the ensuing four weeks he grad- 
ually beeame disoriented, agitated, and 
confi sed. On examination, his respirations 
were 26/min; pulse rate, 120 beats per 
minute and regular; blood pressure (BP), 
190/90 mm Hg; and temperature, 38.8 °C. 
He was cacheetic, with warm, moist skin 
ard fhere-was an intermittent systolic rub 
over the precordium. He was agitated and 
disor ented but otherwise unchanged from 
the previcus examination. The SGOT level 
was 10 L7/L; serum ammonia level was 
nernel; serum creatinine level, 1.0 mg/dL; 
serum sodium level, 145 mEq/L; and serum 
glicose level, 76 mg/dL. Screening tests 
for salicylates and neuroleptic drugs were 
negative. A computerized tomographic 
brain scam was normal. An EEG demon- 
strated bilaterally symmetrical triphasic 
delta waves maximal m the frontal regions 





Aceepted for publication March 22, 1980. 

From the-Bivision of Neurology, Duke Univer- 
sit; Medica. Center, Durham, NC. 

Reprint requests to Division of Neurology/Box 
2405, Duke University Medical Center, Durham, 
NC 27710 (Br Scherokman). 


Arch Neural— Vol 37, Nov 1980 


(Figure) He was treated with thiamine 
hydrochloride and fluids for 24 hours with- 
out change. Thyroid studies revealed a 
resin T, uptaze of 43.3% (normal, 25% to 
35%); a serum T, concentration of 19.3 
ug/dL (normal, 5 to 13.7 ug/dL); and a 
T,-resin T, index of 21.9 (normal, 4.4 to 
15.7). He was then treated with propranolol 
hydrochloride (Inderal) and propylthioura- 
cil. Over the course of five days mental 
status returned to normal, fever disap- 
peared, and vi-al signs became normal (BP, 
130/80 mm Eg; pulse rate, 90 beats per 
minute). The focal neurological findings 
remained. Three weeks later, an EEG dem- 
onstrated diseppearance of the triphasic 
delta waves, while his mental state 
remained normal and signs of hypermeta- 
bolism did not return. 


COMMENT 


This case demonstrates the occur- 
rence of tripaasic delta waves typical 
of metabolic encephalopathy in well 
established hyperthyroidism. The 
EEG findings in hyperthyroidism 


ROTO: 


have been described.':79-79? Increased 
frequency of alpha rhythm and the 
occurrence of slow weve activity may 
develop. 

Van Zandycke and Ordan? have 
described two patients in thyroid 
crises with triphasic waves, and this 
case serves to reemphasize this occur- 
rence. Hyperthyroidism should be con- 
sidered in the differential diagnosis of 
metabolic encephalopathy associated 
with triphasic delta waves. 
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The 60th annual meeting of the Association for Research in Nervous and Mental Diseases, Inc, 
will be held Dec 5-6, 1980, at the Grand Hyatt Hotel, New York. 


Genetic and Environmental Control 
of Neural Development 
C. LEVINTHAL 

The importance of genetie and environmental factors in deter- 
mining the structure and function of the human brain have been 
debated for centuries. During the past 50 years, we have seen wide 
swings in the accepted wisdom of the scientifie community. 
Developments in basie biology, both in molecular biology and 
neurobiology, have taken place within recent decades that help to 
clarify these problems, but in general the interesting answers still 
remain for the future. 

There are several conclusions that are now firmly established. 
First, the usual function of individual genes is to code for the 
structure of a particular protein; the protein may be a cellular 
enzyme or a structural component; it may be a neural peptide or 
the precursor of one; it may be a transmembrane protein used for 
cellular recognition; or it may serve some other, as yet unknown, 
function. Second, there are many more cells in the primate brain 
than there could possibly be in the DNA of the organism. And 
third, there are now several biological systems that can be studied 
in some detail to determine experimentally the effects of muta- 
tion and the effects of altering the environment while keeping the 
genetic background constant. One of the clear generalizations 
concerning the genetic control of neural development is that 
individual genes cannot be responsible for the structure of a 
particular neuron. "Class instructions" of a very general kind must 
be the basis for the genetic control of neural formation. Individual 
genes must determine the structure of proteins that play an 
essential role in many different cellular interactions. 

In simple organisms, it has been possible to identify many of the 
alterations in cellular structure and connectivity caused by single 
mutations. However, in no case have these alterations been traced 
to a single gene product. It is also possible to follow the cellular 
anatomy during development and in many cases obtain clues 
concerning developmental mechanisms by direct observation of 
embryonic organisms with no genetic variations. These anatomi- 
cal studies can be supplemented by observations of the changes 
induced when neuroblasts singly or in small groups are deleted 
early in embryogenesis. 

A tentative model of neurogenesis based on these observations 
will be presented. In this model we assume that individual neurons 
in a large array take up different positions and reach different 
targets because they have different underlying substrates to grow 
on. These newly formed neurons then become a part of the 
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substrate for their neighbors, which differentiate later. This 
mechanism seems to be one that allows a very small number of 
genes to control the detailed structure of a large number of 
neurons. 


Genetic Control of Developmental Antigens 
D. BENNETT 

Experimental approaches to understanding the initial events 
and control mechanisms in mammalian embryonic development 
are, for obvious reasons, diffieult to attain. One fruitful way of 
getting at these questions has been the use of mutant genes that 
disrupt development as experimental "tools." The general hypoth- 
esis is that such mutations must act by initially affecting a single 
process or event and therefore that studying embryos suffering 
from gene-controlled abnormalities will provide some clues to 
identify necessary steps in normal differentiation. 

The set of mutations at the T/t complex in the mouse have been 
especially rewarding tools. More than a dozen different but related 
mutations have been identified in this area of chromosome 17; all 
are lethal in homozygous embryos during the first half of gesta- 
tion. Morphological studies have shown that the initial effects of. 
these genes appear to be confined to the embryonic ectoderm and 
its differentiated products, including the nervous system. Fur- 
thermore, studies with the electron microscope suggest strongly 
that the primary disorder in each case is a disturbance of cell-cell 
interactions, and therefore that it may be a consequence of the 
genetic specification of normal cell surface antigens. The use of 
immunological techniques has revealed that T/t mutations do in 
fact control mutant cell surface antigens on embryonic cells. It can 
be hoped that the biochemical definition of these antigens, and 
their comparison with normal molecules, will help to explain how 
cell interactions govern the processes of differentiation. 


Genetics of Neuronal Form 
S. MATTHYSSE 

The geometrical form of neurons results from the interplay of 
intrinsie genetic factors and influences from other cells in the 
environment of the neuron. This interaction, which has often been 
studied in the organism as a whole, is already present within the 
nervous system itself. The form of neurons, studied using Golgi 
techniques applied to postmortem tissue, may be a useful indicator 
of pathological processes in the environment of the neuron during 
development. Computerized analysis of the solid geometry of the 
neuron is a valuable tool. Most studies in the literature emphasize 
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the effect «f abnermal neuronal environment on the geometry of 
neurons rather than genetic influences on neuronal shape. A 
coneeptualframework for uncerstanding gene-environment inter- 
actions m aorma! and abnormal neuronal form will be presented. 
The types of data that can shed light on this question w ll be 
considered im particular, naturally occurring developmental 
anomalies ¿nd variations in neuronal geometry from place to 5lace 
within reg»ons of the normal brain. 


. Perspectives in Benavioral Population Genetics 


J. F. CROW 

The st:d- of population genetics tries to understand the mech- 
anisms hy which the genetic makeup of a population changes 
through ime and by which genetic variability is maintained. The 
general role of mutation, chromosome rearrangement, selection, 
migration, :onrandom mating, and random processes has beer the 
subject cf much mathematical and computer investigation and 
much exper mental and observational work in animals and plants. 
Evolatiorary studies have been immensely enriched by recent 
discoveries in DNA chemistry, and long stretches of DNA 
sequences are becoming available for comparative study. The 
variance-sonserving efficiency of the mendelian mecharism 
assures a large stere of variability to be analyzed. We can hope 
even.wally (and the pace of molecular discovery argues that this 
may be seon) for the campartative study of specific, behaviorally 
important BNA regions in the manner now used for glokins, 
histones, ind esterases: 

At the paenotypic level, for behavioral differences one ean 
investigate such questions as the following: How much of the 
varianility i genetic? How much of the genetic variability is 
additive, and therefore responsive to past and present selection? 
How much cf the variability is caused by recurrent mutation® (A 
way $e us- eonventional correlations between relatives to obtain 
such nformation will be presented.) How much intergeneration 
transmissior isscultural’ How does selection operate on behavieral 
traits. and iskin selectien of special importance? (A theory for the 
average level of altruistic behavior in a population with xin 
select.on will be presented.) How does selection operate on postre- 
productive tzaits? To what extent have social efforts to equa ize 
environments enhanced the relative contribution of genetic differ- 
ences. How mtense is natural selection, and how much has this 
been »elax-d in recent times? (Demographic data on opportunity 
for selection will be:discussed.) Some examples will be cited. 


Psychiatric Genetics: Studies 
of Adoptees and their Families 
S. S. KETY; P. H. WENDER 

Stucies ef adoptees and their biological and adoptive famil es 
represent usefui strategies in the disentangling of genetic aad 
environmental contributions to a variety of disorders, including 
these in tke psychiatric domain. This presentation will review 
studies carried out by a number of investigators in which persons 
adopted at ar early age have suffered one or another psychiatric 
disorder amd m which their biological and adoptive family mem- 
bers can also xe examined for the presence of mental disorder. 

Suck studies have been carried out in the case of adoptees with 
schizophrer:a. affective disorder, sociopathy, and alcoholism, aad 
for adeptees who are known to have committed suicide for amy 
reason. In the case of schizophrenia, two studies have been 
completed en total populations of adoptees and their relatives in 
which 2 sizmficantly higher prevalence of schizophrenia and 
schizopnrema-related disorders occurred only in the biological 
relatives. The risk in these relatives was similar to that in the 
relatives of sehizophrenies reared with their natural families, 
indicating that the well-known tendency of that disorder to occur 
in families is a reflectien of the genetic factors involved. In 
affective disorder, similar results have been reported, but in at 
least. ome study the adoptive relatives have also shown a somewhat 
higher prevalence of affective disorder than was seen in the 
contro] sub ec:s. There was a strong and highly significart 
concentration «f suicide ir the biological relatives of adoptees who 
themselves committed suicide, indicating the importance of a 
genetic predisposition in addition to the environmental influences 
that unceub-ecly contributed to that outcome. Studies on adoptees 
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with alcoholism and with sociopathy have found a significantly 
higher prevalence of these disorders in the biological relatives, 
again indicating the importance of genetic factors in their etiolo- 


gy. 

The adoption strategy in psychiatric disorder will be discussed 
from the point of view of the unique advantages it offers as well as- 
the disadvantages, and how some of the latter may possibly be 
circumvented. 


Genetics of Major Psychoses 
E. S. GERSHON . . 

Evidence from adoption studies implicates genetie factors in the 
major psychoses and supports their clinical division into two 
independent illnesses, the affective disorders (including manic- 
depressive illness) and schizophrenia. The desirable next steps in 
genetic exploration are to identify the mode of genetic transmis- 
sion (which requires an answer to whether we are dealing with one 
or several genetic entities within each illness), and to identify the 
transmitted pathophysiological abnormality. Methods currently in 
use to resolve these questions include genetic analyses of pedigree 
data, linkage marker studies, and biological investigations of 
patients and their relatives. 

Well-defined and systematically applied diagnostic criteria 
appear to have solved the problem of diagnostic reliability in 
clinical genetic investigation in psychiatry. 

In the affective disorders, family study evidence favors includ- 
ing schizoaffective disorder (acute schizophrenia) as a variant of 
biopolar illness (episodes of mania with or without depressive 
episodes). A major unresolved issue is whether unipolar illness 
(depressive episodes only) includes entities that are genetically 
entirely independent of bipolar illness. Conilicting claims on 
linkage of bipolar illness to X-chromosomal markers and to the 
HLA region of chromosome 6 have been reported, but each claim 
has failed to be replicated by at least one other investigation. 

Schizophrenia is associated with a spectrum of less severe forms 
of the disorder in family members. Genetic analyses of pedigree 
data have ruled out a single major locus as being responsible for 
the transmission of illness: But there are reports of pedigrees in 
which rare metabolic deficits are associated with or linked to 
schizophrenia (albinism, homocystinuria), and there are reports of 
schizophrenia associated with XYY and XXY chromosomal config- 
urations. This implies biological and genetic heterogeneity in 
schizophrenia, with other variants remaining to be discovered. 

Identification of a genetically transmitted pathophysiological 
deficit has been repeatedly attempted in schizophrenia and in the 
affective disorders. These studies have led to advances in identi- 
fying genetic variation in enzymes such as platelet monoamine 
oxidase, erythrocyte catechol-O-methyltransferase, and plasma 
dopamine f-hydroxylase, but none of these variations is estab- 
lished as implicated in the genetic transmission o? the major 
psychoses. 


Genetics of Alcoholism and Sociopathy 
C. R. CLONINGER 

Major advances have been made in the past decade in our 
understanding of the inheritance of alcoholism and sociopathy. 
These advances include (1) comprehensive theoretical models of 
transmission that are appropriate for developmentally complex 
behavioral disorders, (2) explicit diagnostic criteria that distin- 
guish etiologically distinct subgroups of antisocial substance abus- 
ers, and (3) well-designed family studies with data about multiple 
classes of relatives that permit rigorous tests of alternate etiolog- 
ical hypotheses. 

In evaluating the inheritance of developmentally complex phe- 
notypes such as alcohol abuse and antisocial behavior, it is 
necessary to consider the influence of multiple genetic and 
environmental factors on development. In the past decade, quan- 
titative genetic methods have been developed :hat allow for 
contributions from a simple major locus and a multifactorial 
background. The multifactorial background may include not only 
polygenetic factors, but also modification of development by 
parental role modeling and other variables that are heritable 
owing to social learning and indirect influences on diet, activities, 
and attitudes. Sociocultural influences related to sex and social 
status have a major influence on the patterns of inheritance seen 
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in alcoholism and sociopathy, otherwise called antisocial personal- 
ity. 

Both family data and longitudinal clinical data now permit us to 
subdivide sociopathic subjects and substance abusers into sub- 
groups that are etiologically distinct. Family data are reviewed 
that indicate that antisocial personality and primary alcohol 
dependence do not share genetic factors. Classification of alcohol 
abuse according to severity, age at onset, presence or absence of 
dependence, and the presence or absence of specific medical 
complications defines clinically overlapping but etiologically dis- 
tinct subgroups. 

The importance of both genetic and environmental factors in 
these disorders has now been documented by consistent and 
replicable results from studies of nuclear families, twins, half- 
siblings, and adoptees. Current efforts are being focused on the 
identification of specific genetic and environmental risk factors in 
clinically homogeneous subgroups to plan intervention with per- 
sons at high risk. 


DNA Polymorphism—Potential 
for Neurological Diagnosis 
D. HOUSMAN; J. GUSELLA 

The applieation of recombinant DNA methodology to linkage 
studies for neurogenetic diseases will be discussed. Polymorphism 
in the DNA sequences recognized by specific restriction endonu- 
cleases can serve as a source of genetic markers distributed across 
the entire human genome. The specific advantages of the use of 
such markers in linkage studies include the following: (a) an 
extremely large number of markers can be generated by these 
methods; (b) markers can be generated that cover a given chromo- 
somal region; (c) markers can be selected that are relevant to the 
analysis of a specific pedigree; and (d) a single assay procedure can 
be used to assay all markers. The ability to derive a map position 
for a gene responsible for a specific neurological disorder will have 
a number of consequences. The identification of a specific gene 
product with the allele responsible for the disease may be possible. 
The use of linked genetic markers for prenatal diagnosis of severe 
inherited neurological disorders should also be possible. The 
technology and strategies relevant to these approaches wil! be 
discussed in depth. 


Recombinant DNA and the Analysis of Cytogenetic 
Disorders Associated With Mental Retardation 
P. S. GERALD; G. A. P. BRUNS 

Cytogenetic abnormalities encompass the largest group of 
clearly defined causes of mental retardation. The most frequent 
entity within this category is trisomy 21 (Down's syndrome). The 
second most common disorder of this type is caused by a recently 
discovered chromosome abnormality known as the fragile X. Since 
this new disorder affects a specific, limited region of the X 
chromosome, it is likely that the clinical consequences are the 
result of a defect in very few genes. Determining the nature of 
these X-linked genes would seem to be the method of choice for 
unravelling this disorder. 

In collaboration with Dr Housman and co-workers, the authors 
have used recombinant DNA techniques to isolate a number of 
DNA fragments from the human X chromosome. Six segmerts of 
the X chromosome have been isolated to date (each approximately 
15,000 to 20,000 base pairs in length) that include one or more 
portions with unique-sequence DNA. These have been used to 
probe the DNA from human-rodent hybrids that contain only à 
piece of the human X chromosome. In this manner, the DNA 
fragments have been tentatively assigned to specific regions of 
the X. In view of this success, it should be possible in the near 
future to analyze the defective genes in the fragile-X disorder, as 
well as in other X-linked diseases. 

For cytogenetic disorders, like trisomy 21, that involve the 
presence of extra genetic material, the optimum approach is less 
obvious. Available evidence supports the notion that the extra 
genetic material is functional. Patients who are trisomic for only a 
portion of chromosome 21 exhibit only a portion of the features 
characteristic of Down’s syndrome. This suggests that a limited 
region of chromosome 21 is responsible for the more deleterious 
aspects of this trisomy. These findings engender the belief that 
the phenotype associated with a trisomy is the summation of the 
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effects produced by the individual genes on the trisomic chromo- 
some. On the basis of this reasoning, investigators are endeavor- 
ing to understand the pathogenesis of Down’s syndrome by using 
recombinant DNA techniques to analyze the genes in the critical 
region of chromosome 21. 


Genetic Errors 
and Enzyme Replacement Strategies 
R. O. BRADY : 
With the exception of chromosomal abnormalities whose patho- 
biochemical consequences are largely uncharted, patients with 
genetic errors usually encountered by clinicians are those with 
insufficient activity of a specific enzyme. Examples of this 
situation are patients with lipid and mucopolysaccharide storage 
disorders. Thus, patients with Gaucher’s disease have insufficient 
activity of the -glucosidase required to initiate the catabolism of 
the sphingolipid glucosylceramide. Most of these patients exhibit 
splenomegaly, hepatomegaly, thrombocytopemia, and pulmonary 
and gastrointestinal difficulties, as well as osteoporotic changes in 
the bones that frequently lead to pathological fractures. We 
isolated this glycosidic enzyme from normal human placental 


tissue and undertook replacement trials by intermittent intrave- 


nous injection of the purified enzyme into four young male 
patients with Gaucher’s disease. We have made the following 
observations: (1) improvement of their general health and vigor, 
(2) arrest of the progressive organomegaly, and (3) return of blood 
platelets toward normal. We are now carrying out experiments to 
increase the delivery of the exogenous enzyme to the specific cells 
in which the accumulating lipid is stored. 

Encouraged by these results, we have also directed our attention 
to the possibility of delivering enzymes to the brains of patients 
such as those with Tay-Sachs disease who have profound CNS 
damage. We found that the blood-brain barrier that normally 
prevents the passage of molecules as large as enzymes can be 
temporarily altered by the intracarotid perfusion o? hyperosmolar 
solutions of mannitol or arabinose. Using these conditions, we 
have been able to increase the complement of enzymes in the 
brains of experimental animals to a significant degree. We are 
currently examining the delivery of radioactively labeled human 
placental hexosaminidase A with the expectation that this proce- 
dure will ultimately be applicable to patients with Tay-Sachs 
disease and other heritable disorders that involve the CNS. 


Dominant Ataxias 
R. N. ROSENBERG 

The dominant ataxias are a group of disorders cnaracterized by 
a regular, progressive, and symmetrical degeneration of the 
cerebellum and its pathways. The disease occurs in one half of the 
sons and daughters of an affected parent, and thus, presence of 
disease occurs in the heterozygote. Variation in age at onset, 
clinical findings, neuropathological features, and penetrance of 
disease are the rule. New mutations must be very rare. Linkage of 
HLA to the ataxia gene on chromosome 6 in one large family but 
not others suggests at least two separate genotypes for these 
disorders. It is not clear if all the dominantly inherited ataxias are 
due to a single gene mutation that has entered various ethnic 
populations and produces different syndromes. Such a supposition 
is entirely plausible but must be supported by a common molecular 
defect independent of clinical or neuropathological variation. 
Joseph’s disease is a new, dominantly inherited ataxia in which it 
has been demonstrated that a single gene mutation can produce a 
wide variation in phenotype in affected persons within a single 
family and between families. Increased 50,000 and 40,000 molec- 
ular weight classes of proteins have been found in brains of six 
patients with Joseph’s disease, compared with appropriate control 
subjects’ brains as shown on two-dimensional acrylamide gels. 
These increased proteins in part are glial proteins expressed most 
abundantly in cerebellum and basal ganglia and represent a glial 
response to compensate, it is hypothesized, for defective glial- 
neuronal interaction. It is suggested that the dominant ataxias 
may be due to allelic mutations within a single gene, resulting in 
the clinical variation noted. The altered gene product or products 
are responsible for an impairment in cell-cell recognition (glial- 
neuronal biochemical interaction), leading to tne characteristic 
end-stage neuropathology of neuronal loss and gliosis. The finding 
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of the altered gene product in nonneural tissue would immediately 
provide a marker for effective genetic counseling and elimination 
of disease m a family in one generation. The goals are now clearly 
defined, amd current research approaches that are being imple- 
mented appear promising for new insights into these disorders in 
the immediate future. 


Genetic Heterogeneity 
of Hexosaminidase-Beficiency Diseases 
W. G. JOHNSON 

The hexosaminidase-deficiency diseases are a diverse and 
expancing group of autosomal recessive, progressive neurological 
diseases with omset any time between infancy and adulthood. The 
cliniea! picture ranges from severe infantile encephalopathy vith 
dementia, myo«lonic seizures, blindness, and early death to rela- 
tively mile cerebellar ataxia of adult onset. Other manifestations 
incluce late infantile- or juvenile-onset encephalopathy with 
dementia, seizumes, and ataxia; juvenile- or adolescent-onset cere- 
bellar ataxia with or without dementia; dementia and seizures in 
the adult; an amyotrophic lateral sclerosis-like syndrome in the 
adult; and disorders resembling spinal muscular atrophy, spastic 
quadriparesis, er dystenia. Some adults with hexosaminicase 
deficiency are asymptomatic or presymptomatic. 

At least four types of hexosaminidase deficiencies are known. 
At least two-si-sunits are required for full hexosaminidase activi- 
ty. The a-subumit is ecded for by a cistron (structural gene. on 
chromosome 14. Mutation at the a-locus damaging the a-subanit 
affects hexosaminidase A, (aB), and hexosaminidase S, (ca),. 
Mutation at the £-locuson chromosome 5 damaging the f-subanit 
affeets hexcsaminida:se A, (aj), and hexosaminidase B, (fp), 
Besides these two primary types of hexosaminidase deficieneies, 
tne so-ealed AB variant appears to be caused by deficiency of 
heat-stab:e cofactor reguired for cleavage of ganglioside by the 
hexosamizidase enzyme. Whether this is a protein cofactor or a 
third subunit is not entirely clear, but it probably requires a taird 
cistron at a third locus. A fourth type of hexosaminidase defiden- 
cy is caused by defective posttranslational modification of the 
hexesaminidase enzyme protein and several other lysoscmal 

‘proteins as well. In mucolipidosis II and mucolipidosis III, 
it appears that a phosphate group is not transferred to a manaose 
residue attached to the glycosylated portion of the hexosaminidase 
enzyme protein. 

Hexosamimidase is required to cleave terminal f-linked N- 
acetylgiueosaminide and galactosaminide residues that occur in 
G,,..-gang ioside, at least two neutral glycosphingolipids, glyccpro- 
teins, and mucopolysaccharides. Different mutations probably 
affect to cifferent degrees the metabolism of each of these natural 
substrates and the artificial substrates used in diagnosis. 

Different mutations affecting the a- and f-loci may alter the 
active site of hexosaminidase, the stability of the enzyme, the 
ability e* the subunits to bind to each other, the degree of 
posttranssadozal modification, or other features important for 
fullenzyme activity. 

Hemozygosity for abnormal a- or f-locus alleles accounts for 
many of -he kmown hexosaminidase deficiency diseases. However, 
an increasing number of genetic compounds are being cocu- 
mented. These have two different abnormal a-locus alleles or two 
different abnerma! f-lecus alleles. They therefore have no normal 
alleles at the =- or f-Jeeus and may be symptomatic. Phenotypes 
resembling in-antile encephalopathy, juvenile encephalopathy, or 
asymptomatic or presymptomatic adults have been documented. 
As the rumber of new alleles increases, the majority of new 
disorders-oecurring in the absence of parental consanguinity may 
be genetic compounds. 

The number of ciferent forms of hemoglobinopathy now 
exceeds 400. The number of different forms of hexosaminidase 
deficiene- anc the phenotypic variety of hexosaminidase-defizien- 
cy diseases sre growing rapidly. Understanding of these is 
impertart foraccurate neurological diagnosis, genetic counseling, 
and prenatal diagnosis. 


Arch Neurol—/ol 37, Nov 1980 


Glycogen Storage Diseases of Muscle: 
Genetic Problems 
L. P. ROWLAND; S. DIMAURO 

The glycogen storage diseases are understood nore completely 
than any other heritable diseases of muscle. Nevertheless, several 
forms of genetic heterogeneity have become apparent and several 
general principles have emerged, as follows: (1) V rtually identical 
clinical syndromes may be due to abnormalities of different 
enzymes (phosphorylase and phosphofructokinase; acid maltase 
and debrancher enzyme). (2) The same enzyme deficiency may 
occur with or without immunological evidence of an enzymatically 
inactive protein (phosphorylase). (3) Distinetly lifferent clinical 
syndromes may be associated with deficiency of the same enzyme 
(acid maltase, phosphorylase). (4) In patients lacking the same 
enzyme, other organs may or may not be symptomatically affected 
(debrancher enzyme, phosphofructokinase). (5) In some diseases, 
the genetically missing enzyme appears in cultured or regenerat- 
ing muscle (phosphorylase, phosphofructokinase), but in other 
diseases, the enzyme is also lacking in cultu-ed muscle, and 
glycogen accumulates (acid maltase, debraneber enzyme). (6) 
These diseases are inherited as autosomal recessive traits, but 
patterns consistent with autosomal dominant transmission have 
been reported. 


Genetic Predisposition to Environmental Factors 
J. ANTEL; B. G. W. ARNASON 

Genetic factors figure prominently among tre determinants 
that result in a host’s susceptibility or resistamce to particular 
environmental agents. Genetically determined properties of the 
immune system substantially . influence the magnitude of 
responses to antigens such as those contained in vaccines, the 
degree of susceptibility to infectious diseases, and the responses, 
either beneficial or adverse, to therapeutic agents. Autoallergic 
diseases, which occur in genetically predisposed Fosts, also may be 
triggered by environmental factors, as exemplified by the role of 
streptococcal antigens in the pathogenesis of Sydenham’s cho- 
rea. 

In humans, several approaches to assessing the role of immuno- 
genetie factors can be used. One can directly evaluate immune 
function within an affected population. For example, one can 
delineate major genetic immunodeficiencies that predispose to the 
development of infectious diseases. Although identifying the 
precise trait or defect underlying a given disorder is the ultimate 
goal, this approach is often difficult to apply to large-scale studies. 
Of extraordinary value for doing such large-scale studies has been 
the use of histocompatibility profiles as genetic markers for 
immunogenetic traits. Whether the histocompztibility antigens 
themselves serve a biological role, either as receptors for exoge- 
nous agents or as surface determinants that regulate cell-cell 
interaction, remains under investigation. 

Through use of histocompatibility profiles as genetic markers, 
susceptibility to a number of known or suspected infectious or 
autoallergie diseases affecting the CNS (multiple sclerosis [MS], 
subaeute sclerosing panencephalitis, poliomyelitis), peripheral 
nerves (relapsing polyneuritis, leprosy), and muscle (myasthenia 
gravis, childhood dermatomyositis) can be showr to be linked with 
immunogenetic properties of the individual person. Resistance to 
development of diseases such as MS and motor neuron disease may 
also be immunogenetically determined. There is some evidence 
that schizophrenia and manic-depressive disezses may also be 
associated with certain histocompatibility profi es. In addition, a 
person's response to therapeutic agents, eitner beneficial or 
adverse, eg, development of toxicity to gold-salt therapy in 
rheumatoid arthritis patients, may also be determined by geneti- 
cally determined immune traits. Thus, immunogenetic factors 
influence a person's response to environmental agents, the devel- 
opment of disease, and the response to therapeutic agents. 
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Letters to the Editor 


Treatment of Narcolepsy 


To the Editor.—I read with interest 
the article in the ARCHIVES by Kales et 
al (36:650-651, 1979) regarding treat- 
ment of narcolepsy with propranolol, 
particularly in view of demonstrated 
hyperresponsiveness to f-adrenergic 
stimulation in patients with primary 
disorders of impaired wakefulness.’ I 
have found propranolol to be occasion- 
ally helpful in such patients in reduc- 
ing their tendency toward anxiety 
states and panic attacks. However, it 
has seemed beneficial for somnolence 
and sleep attacks only in occasional 
patients whose intermittent symp- 
toms of “overstimulation” were ex- 
treme to the point that they seemed to 
“burn themselves out” via agitated 
hyperactive behavior. Other patients 
receiving propranolol have com- 
plained of consequent fatigue and 
increased lethargy, with improvement 
following reduction in dosage or dis- 
continuation. It should be clarified as 
to whether the patient of Kales et al 
demonstrated this type of “off or too 
fast” behavior prior to propranolol. 
Also, whether he represented a typical 
ease of narcolepsy should be ques- 
tioned. It is stated that he was "para- 
noid but not psychotic” and that most 
of his attacks of narcolepsy and cata- 
plexy were “mixed.” 

One concern that must be raised 
relates to sleep apnea. We have noted 
frank worsening of sleep apnea (both 
central and obstructive) in patients 
challenged with propranolol, indicat- 
ing that empiric trials of this drug 
may not be without hazard in subjects 
complaining of impaired wakefulness, 
particularly if this entity (often un- 
recognized by the patient) is not 
excluded. The apneas recorded in the 
patient described by Kales et al may 
not have been pathologic in that they 
are described as predominantly cen- 
tral, occurring in or just after rapid 
eye movement (REM) periods. Central 
respiratory pauses during REM 
bursts, at sleep onset, and following 
body movements are common, normal 
physiologic events, especially in male 
patients, such that they would not 
seem to represent a fair test of pro- 
pranolol’s safety as regards ventila- 
tion in sleep. 

RoBERT W. CLARK, MD 
Ohio State Univ Sleep Disorders 


Evaluation Center 
Columbus, OH 43210 
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1. Clark RW, Boudoulas H, Schaal SF, et al: 
Adrenergic hyperactivity and cardiac abnormali- 
ty in primary diserders of sleep. Neurology. to be 
published. 


In Reply.—The issues raised by Dr 
Clark illustrate the complexities in- 
volved in diagnosing and treating 
patients with narcolepsy. Since our 
initial report in the ARCHIVES,’ we 
have reported on four additional 
patients in whom long-standing nar- 
colepsy has been successfully treated 
with propranolol for short-term peri- 
ods.? None of these patients appeared 
to fit the description of the patients 
whom Dr Clark reported to be “hyper- 
active, agitated or burnt out.” In addi- 
tion, the histories of our patients were 
typical of narcolepsy in terms of the 
development and progression of their 
disorders as well as their initial symp- 
toms. 

In the patient described in our ease 
report, the paranoid qualities noted 
were thought to be related to the high 
level (360 mg) of daily intake of 
methylphenidate. As we reported, 
there was a distinct improvement in 
this behavior once the withdrawal of 
methylphenidate consumption was 
completed.’ 

The finding that propranolol thera- 
py may worsen sleep apnea has impor- 
tant clinical implications.’ The apneic 
episodes in our patient were clearly in 
excess of normal limits both in fre- 
quency and duration. However, his 
apnea did not persist once the methyl- 
phenidate administration ended. We 
believed that the apneic episodes were 
secondary to the effects of the 
methylphenidate and did not repre- 
sent a primary disorder. Thus, the 
potential effects of propranolol on 
sleep apnea were not a major consid- 
eration in our decision to judiciously 
proceed with administration of pro- 
pranolol. 

ANTHONY KaLes, MD 

ROGER CADIEUX, MD 

CONSTANTIN R. SOLDATOS, MD 
TJIAUW-LING TAN, MD 

Sleep Research & Treatment Center 
The Pennsylvania State University 


College of Medicine 
Hershey, PA 17033 
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Positional Headache and Syncope 
Associated With a 
Pseudomeningocele 


To the Editor.—We studied an unusual 
complex of symptoms that was coinci- 
dent with a pseudomeningocele one 
year after operation for diastemato- 
myelia. 


Report of a Case.—Diastematomyelia 
was identified in a 14-year-old girl who had 
had urinary frequency and sacral pain. The 
bony spur was removed and associated 
lipoma transsected where it entered the 
cord substance. A Silastic dural substitute 
was sutured over the area of the dural 
opening. Postoperatively, a small pseudo- 
meningocele was treated with aspiration 
and local pressure. Within a few weeks, it 
seemed to resolve. 

Four months later, she complained of 
intermittent suboccipital headaches, which 
always occurred when she was upright, and 
occasional syncopal episodes when she 
assumed the upright position. The symp- 
toms remitted spontaneously, only to recur 
eight months later. They were clearly posi- 
tional. The headache only occurred and was 
constant when the patient was upright. It 
was quickly relieved when she reclined into 
the recumbent position. The incisiona! area 
was slightly full and pulsatile. A computer- 
ized tomogram showed a posterior, fluid- 
filled space in the lumbar region. Cisternal 
myelopathy demonstrated a large sac that 
ran from the upper lumbar to upper sacral 
regions. The cervical-medullary junction 
appeared normal. The possibility that a 
pseudomeningocele was acting as a drain- 
age reservoir for CSF and producing “lum- 
bar puncture-like” headaches and occasion- 
al syncopal episodes was thus entertained. 
Eighteen months after the initial opera- 
tion, exploratory surgery in the lumbar- 
sacral area was performed again. A large 
pseudomeningocele that contained approx- 
imately 500 mL of fluid was found. There 
were several large holes in the dura 
through which CSF entered the pseudo- 
meningocele. Flaps from the lining of the 
pseudomeningocele were closed over the 
dural defect. The dead space was then 
obliterated with paraspinal muscle and fas- 
cial flaps. Postoperatively, the patient was 


- immediately asymptomatic and has had no 


recurrence of her headaches or syncopal 
episodes. 

Comment.—Symptoms of pseudo- 
meningocele are usually those of radi- 
culopathy, back pain, or meningeal 
irritation.'? In this patient, headaches 
and syncope were positional and 
apparently were caused by drainage 
of CSF into a large pseudomeningo- 
cele when she assumed an upright 
position. The syndrome thus resem- 
bles the headaches that occur after a 
lumbar puncture. To our knowledge, 
syncope has not been previously 
described with pseudomeningocele. 

This case shows the importance of 
water tight dural elosures. When the 
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dura cannot be completely closed, 
musele and fascial flaps properly 
mobilized may »e a satisfactory sub- 
stitute. 

ARTHUR 2. MARLIN, MD 

343 W Heuston Nc. 101 

San Antenio, TX 78205 

FreD Er tein, MD 

Ric aRDRovit, MD 

New Yor« University Medical Center 


Departn=nt of Neurosurgery 
550 Firs- Ave 
New York, NY 10916 
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Catapiexy and Conjucate Gaze 
Paresis 


Tc The Editor—Cataplexy is thought 
to represent zn abnormality of the 
rapid eye mevement (REM) sleep 
mechanism waereby the motor and 
sleep *emponeats beeeme dissociated. 
This results in pemiodic episodes of 
profound loss of motor tone while 
consciousness is preserved. Sympto- 
matie eataplexy is rare, and the ana- 
tomiea) lecalmation of the defect 
responsible for the syndrome is, to our 
knowledge, urknown. It is also unu- 
sual te eneounter eataplexy in the 
absence of na-colepszy. 


fepert o a Zase.—4 58-year-old man 
gave a six-year history of recurrent falls 
occurring aseuttwicea month and usually 
precipitated b» anger or laughter. He 
described the sr dden onset of overwhelm- 
ing weakness such that his legs gave way 
and he fell to t_e floor. Consciousness was 
preserved and tae attaeks lasted only a few 
minutes. There was ne associated sleep 
disturnance. He had never been able to look 
fully either to Eft or right. 

On 2xammat n, there was severe limita- 
tion of eonjuga-» lateralgaze to either side, 
athosgh tne range of vertical gaze was 
norma. Fixatien anc pursuit mechanisms 
were intact, amd the dell’s eye maneuver 
was normai. Ne sleep-onset REM occurred 
on the EEG, and calorie testing failed to 
induce nystagmus. Results of all other 
investigations. including a computerized 
tomographic an, were normal. Angio- 
graphie studies were not believed to be 
indicated. 

Comment.— Experimental work 
identifies th- locus ceruleus in the 
pons as funct onally important in rela- 
tion to cataplexy in cats. The gaze 
center is sitrated in the paramedian 
reticular formation m close proximity 
to the loeus -eruleus, and it is tempt- 
mg therefore to propose that the asso- 
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ciation betweer cataplexy and hori- 
zontal gaze paresis is related to a 
circumscribed pontine lesion involving 
these adjacent structures. Such an 
association has aot, to our knowledge, 


previously been reported. 
R. J. ABBOT?, MRCP 
P. A. H. Mitac, MD, FRCP 
The Leicester Clinical Sciences Building 
Royal Infirmary 
Leicester L Z2 7LX 
England 


1. Anderson M, Salmon MV: Symptomatic 
cataplexy. J  Newrol Neurosurg Psychiatry 
1977;40:186-191. 

2. Mutter M, Dement W: Cataplecticlike 
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Spasmus Nutans 


To the Editor.—In the instructive arti- 
cle, "Spasmus Nutans: A Mistaken 
Identity” by Antony et al (ARCHIVES 
1980;37:373-375), three cases are pre- 
sented in which a diagnosis of spas- 
mus nutans was made when in fact 
each patient had tumors that involved 
the third ventricular region and optic 
chiasm. When the initial diagnosis of 
spasmus nutars was made, aside from 
the nystagmus, the results of the ocu- 
lar examinatien were believed to be 
normal. However, there was no men- 
tion that a swiaging flashlight test for 
a relative afferent pupil had been 
performed. This test may have a spe- 
cial pertinence whenever a diagnosis 
of spasmus nutans is made. 

In eases in which an asymmetric 
nystagmus is tne result of a parachias- 
mal tumor, it is possible that the nys- 
tagmus is the result of a mass effect 
on the ocular motor system, or the 
nystagmus cculd be secondary to a 
predominatelr unilateral vision loss. A 
unilateral viswal loss is well known to 
be associated at times with a unilater- 
al nystagmus ` 

Were the asymmetric nystagmus 
due to a primary effect on the oculo- 
motor system, the remainder of the 
ocular examiration in very young chil- 
dren may offer few clues at an early 
stage that the underlying problem is a 
parachiasmal mass lesion. There is 
clinical evidence to suggest that in 
some cases the asymmetric nystag- 
mus may be a primary oculomotor 
effect. As was noted in the article, in 
published series of optic nerve glio- 
mas, “none ef the patients with an 
intraorbital -umor had nystagmus,” 
whereas a little over one third of the 
patients wit: chiasmal gliomas had 
nystagmus.” However, there was no 
information that any of these in- 
stances of nystagmus was unilateral. 


It was also suggested in a number of 
those cases that a bilateral nystagmus 
was probably secondary to a bilateral 
severe visual loss. 

There is some support for unilateral 
visual loss as the primary factor in the 
case report of a 6-year-old boy with a 
glioma of an optic nerve and chiasm 
who had monocular nystagmus and 
decreased vision on the side of the 
affected nerve.* In addition, a 7-year- 
old boy was reported to have had 
monocular nystagmus, poor vision, 
and an afferent pupillary defect in the 
same eye. A chiasmal glioma was 
found that preferentially involved the 
nerve of the affected eye.* 

The swinging flashlight test is a 
sensitive, objective test cf asymmetric 
or unilateral optic nerve disease’ and 
is especially valuable in detecting and 
evaluating visual loss in children. 
Though visual loss has been described 
in spasmus nutans, it has been an 
ambylopia associated with strabismus 
and anisometropia* anc therefore is 
not associated with abrormal results 
of the swinging flashlight test. It 
could be anticipated tha: if some cases 
of asymmetric nystagmus are second- 
ary to an organic unilateral visual loss, 
then the use of the swinging flash- 
light test would materially aid in 
detecting these cases. 

It is possible to env.sion that the 
swinging flashlight test may have 
been positive in two of the three cases 
reported in the article. In the second 
case, a tumor of the optic nerve was 
present, whereas in the third case, late 
in the course of the disease, vision was 
noted to be greatly decreased in the 
eye with the nystagmus. 

A unilateral visual loss may not be 
present in all cases wherein a para- 
chiasmal tumor underlies an appar- 
ently benign unilateral nystagmus. 
When it does, the swinging flashlight 
test would be a most valuable clinical 
test. It probably would be wise when 
making a diagnosis of spasmus nutans 
not to do so unless convineed that the 
swinging flashlight test is negative 
and that a relative afferent pupillary 
reaction is not present. 

JESSE HALPERN, MD 
Department of Ophthalmology and 
Visual Sciences 


Texas Tech University 
Lubbock, TX 79430 
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Multiple Sclerosis and Cranial 
Lesions 


To the Editor.—The recent case of 
multiple sclerosis reported by Morariu 
et al (ARCHIVES 1980; 137:189-190) 
brings to approximately 42 the num- 
ber of patients with multiple sclerosis 
who have been shown to have lesions 


by contrast-enhanced cranial compu- 
terized tomography (CT). These pa- 
tients range in age from 14 to 59 
years, and most have had multiple 
sclerosis best described as acute, 
active, or exacerbating, although a 
few patients had clinically stable dis- 
ease at the time of the cranial CT 
study. 

The lesions seen on contrast- 
enhanced cranial CT represent areas 
of active demyelination histological- 
ly^? (the case of Davis et al* had 
histologic confirmation) and result 
from extravasation of contrast me- 
dium across a defective blood-brain 
barrier. The delayed contrast en- 
hancement noted by Morariu et al and 
the better visualization of contrast- 
enhanced lesions, plus the appearance 
of more lesions with high-dose con- 
trast enhancement as noted by Davis 
et al? support this reasoning. 

Thus, it seems that the contrast- 
enhancing lesions of multiple sclerosis 
are most likely to be visualized with 


thinner cranial CT sections, delayed 
scanning (as shown by Morariu et al), 
and the use of contrast medium in a 


higher-than-usual dose.* 
JOHN F. Aira, MD 
University of Nebraska College of Medicine 
Department of Neurology 
42nd Street and Dewey Avenue 
Omaha, NE 68105 
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Acetylcholine Receptor Antibodies 
in Absence of Neonatal Myasthenia 
Gravis 


To the Editor.—Antibodies of acetyl- 
choline receptors (AchRs), present in 
most cases of myasthenia gravis 
(MG), play an etiologic role in this 
disease.' Although they accelerate the 
degradation of AchRs, their titer lev- 
el does not prediet the magnitude of 
generalized symptoms.' 

Antibodies to AchRs cross the pla- 
cental barrier and their presence has 
been documented in infants with 
transient neonatal MG.*? We recently 
documented high AchR-antibody ti- 
ters in two myasthenie mothers (one 
with moderate generalized weakness 
who received prednisone, and the oth- 
er with only mild facial weakness who 


received no medication) and their 
three asymptomatic infants (Table). 
Despite the high titers of antibodies 
to AchRs, all infants (including one 
with respiratory distress due to hya- 
line membrane disease and pneumo- 
nia that was treated with ampicillin 
sodium and gentamycin sulfate) 
showed no weakness or decremental 
responses on two per second nerve 
stimulation during the neonatal peri- 
od. A few asymptomatic newborn 
infants of myasthenic mothers have 
had elevated titers during the first 
week of life.®7 

High titers of antibodies to AchRs 
are expected in a newborn infant 
when a high titer is present in the 
mother with MG. The data from our 
cases emphasize the point that high 
titers in both mother and infant do 


Titers of Antibodies to Acetylcholine Receptors* 


Subjects Mother 1 
Tests 
7/20/78 80.1 
2/25/78 
2/27/78 y% 
5/10/79 238.0 
Subjects Mother 2 
Tests 
10/12/77 86.3 
2/7/79 Aa? 
4/2/79 16.5 


Infant A Infant B 


51.7 (cord) 
50.0 


49.2 (cord) 
43.8 
0 
Infant C 


19.8 
5.58 





*Antibody titers are values given times 10-°M (normal, < 0.619 x 10 °M). 
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not predict whether or not transient 
myasthenic symptoms will occur in 
the infant. These cases also indicate 
that factors other than antibodies to 
AchRs must play an important role in 
the development of MG. 
LUDWIG GUTMANN, MD 
Department of Neurology 
West Virginia University 
Medical Center 
Morgantown, WV 26506 
MARJORIE E. SEYBOLD, MD 
University of California, 
San Diego 
San Diego, CA 92037 


John Lindstrom performed AchR-antibody ti- 
ters. 


1. Lindstrom JM, Seybold ME, Lennon VA, et . 
al: Antibody to acetylcholine receptor in myas- 
thenia gravis. Neurology 1976;26:1054-1059. 

2. Kao I, Drachman DB: Myasthenic immuno- 
globulin accelerates AchR receptor degradation. 
Neurology 1977;27:364-365. 

3. Elias SB, Butler I, Appel SH: Neonatal 
myasthenia gravis in the infant of a myasthenic 
mother in remission. Ann Neurol 1979;6:72-75. 

4. Keesey J, Lindstrom J, Cokely H, et al: 
Anti-acetylcholine receptor antibody in neonatal 
myasthenia gravis. N Engi J Med 1977:296:55. 

5. Nakao K, Suzuki M, Ohta M, et al: Anti- 
acetylcholine receptor IgG in neonatal myasthe- 
nia gravis. N Engl J Med 1977:297:169. 

6. Skoglund RR, Roberts CC, Huddlestone J: 
The role of anti-acetylcholine receptor antibody 
in neonatal myasthenia gravis. Bull Los Angeles 
Neurol Soc 1978;43:66-69. 

7. Lefvert AK, Bergstrom K, Matell G, et al: 
Determination of acetylcholine receptor antibody 
in myasthenia gravis: Clinical usefulness and 
pathogenetic implications. J Newrol Neurosurg 
Psychiatry 1978;41:394-403. 


Letters to the Editor 


Books 


Climcal*Neuropsyck»loz7, edited by Kenneth M. 
Heilman amd Edward Vaienstein, 644 pp, $19.50, 
New Yor, Oxford University Press, 1979. 

Until recently, there were few, if 
any, zooc textbooks cn neuropsycholo- 
gy to recommend to colleagues and 
students in the neurosciences. Sud- 
denlr, ome or two strong candidates 
appearec to fill the gap. The present 
volume kas mueh in its favor. Above 

all, it is aeclinician’s handbook. It gives 
a clear picture of current knowledge 
in the traditional &eids of the neurol- 
ogist. 

Aphasic discrders are discussed 
briskly by Benson in terms of the now 
widely used Bostonian taxonomy. The 
student s not exposed to the jargon of 
psycholinguisties; deep structures are 
fase natmg, bu. they do not yet con- 
tribute to the practieal demands of a 
busy hospital varc. Similarly Marcie 
and Hecaen’s chapter on agraphia and 
Levm'- on acalculia describe these dis- 
orders. in terms of their classification 
and presumptive neuroanatomical 
substrate; theoretical speculation does 
not intrade. 

Chapters on apraxia by Heilman 
and or body-scheme disturbances and 
visuospatial deficits by Benton give a 
good account cf the state of the art 
within a clinical context. These give 
much-needed guidetines for test pro- 
cedures and suitabie warning of the 
need ‘or methodolegical precision if 
the limiting faetors of impairment are 
to be uncovered: the failure to move a 
limb t» «ommanad or to respond appro- 
priste y to a questien is susceptible to 
several different explanations that 
have cc be checked in a systematic 
fashion. 

"Rare" cases of, say, unilateral 
apraxia may sometimes be missed 
because of a lack of clinical and exper- 
imental sophistication. Indeed, with 
hindsignt, it is cdd that Liepmann's 
remarkable hypotheses of callosal dis- 
eonneetion ane of the leading role of 
the let hemisphere for skilled motor 
activity were consigned to oblivion for 
several decades. As Bogen points out, 
succeecing masters of the caliber of 
Dandy. Fessand, and Wiener allowed 
little if any functional role to the 
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corpus callosum. An illuminating case 
study by Geschwind and Kaplan, how- 
ever, led to the resurrection of the 
disconnection model; and recent re- 
search has reinforced the theme of 
left hemisph2re_ specialization for 
skilled motor »erformance. 

There is a dear and up-to-date pic- 
ture of the ca losal syndrome by Bog- 


en, complementing the somewhat ~ 


fragmentary picture provided thus 
far by articles devoted to narrower 
aspects of performance. Also, a chap- 
ter by Damasio on the frontal lobes 
provides us with more detailed and 
more accurate neuroanatomy than has 
been available to the nonspecialist for 
some time. Herein may lie the basis 
for a better understanding of the 
functions of -hese elusive structures. 
Clinical aneciotes abound, but neu- 
ropsychological studies are sparse and 
limited; they aave contributed little to 
the definition of the important behav- 
ioral changes that may follow damage 
to this area cf the brain. 

Some topics lend themselves more 
conveniently to psychological or ex- 
perimental analysis, perhaps because 
of recent advances in linguistics and 
cognitive psychology. Thus, discus- 
sions by Albert on reading, Ruben on 
agnosia, Bu-ters on amnesia, and 
Denckla on childhood learning disabil- 
ities give a glimpse of the rich poten- 
tial of interd_sciplinary work, with its 
promise of cerresponding advances in 
theory and practical management. A 
warning from Butters that there may 
be important qualitative differences 
in amnesic deficits according to the 
etiology of tke disease is salutary. The 
over-simplifizd but perennially fash- 
ionable matehing of locus and func- 
tion does no- always take this impor- 
tant variable into account. 

There is a useful article on the 
neglected su»ject of the dementias by 
Joynt and SF oulson, which emphasizes 
the fact that this diagnostic label 
encompasses many disorders and 
some may be successfully treated or at 
least contaired. Those interested in an 
appraisal of remedial programs for 
patients with dementia may wish to 
supplement -his chapter with a review 
of contempcrary research. 

It was interesting to find a chapter 
by Valenstein and Heilman on the 
emotional disorders that result from 
damage to the CNS. This difficult 
topie is frequently ignored by less 
courageous editors and practitioners, 
although ics importance for the 
patient and his family can be para- 
mount. 

Problems of clinical management 
and recovery are invoked by several 


authors, but the data are just not 
available for definitive comment. Ker- 
tesz, however, gives an overview and 
discusses the variety of recovery 
curves observed in relation to etiology 
and form of aphasia. He briefly out- 
lines current therapeutic methods 
with due caution with regard to the 
serious methodological flaws in most 
attempts to evaluate their efficacy. 
This is a useful, basie reference 
book for general practi-ioners and for 
all students in the neurosciences. The 
clinical emphasis is salient and very 
apt. Thus, the book aicely comple- 


ments other competitors in the field. 
FREDA NEWCOMBE, PHD 
Neuropsychology Unit 
Department of Neurology 
The Churchill Hospital 
Headirgton 
Oxford 0X3 7LJ 
Englard 


Current Topics in Nerve and Muscle Research, by 
A. J. Aguayo and G. Karpati, 327 pp, $58.50, 
Amsterdam, Excerpta Medica, 1979. 

This book is a compilation of sympo- 
sia papers presented at the Fourth 
International Congress on Neuromus- 
cular Diseases held m Montreal in 
September 1978. It ecnsists of eight 
chapters, four dealinz with muscle 
and the other four with peripheral 
nerve. Described in the first four 
chapters are the role of RBCs and 
muscle membranes in muscle disease, 
muscle metabolism w:th reference to 
thyroid hormones, cyclic nucleotides 
and calcium, myasthenia gravis and 
immunobiology of acetylcholine recep- 
tors, and developmental disorders of 
muscle including muscle tissue culture 
approaches. The other four chapters 
address the structure, function, me- 
tabolism, and cellular interactions of 
peripheral nerve and neuronal abnor- 
malities in animal models with dis- 
ease-related, drug-induced conditions. 
Most of the papers summarize the 
work carried out in the authors’ own 
laboratories. The autiors also review 
current information en the topic and 
attempts to formulate working hy- 
potheses. The reader is exposed to a 
variety of investigative approaches 
being made to understand the patho- 
physiology of nerve and muscle dis- 
eases. The book contains information 
useful both to physic ans and investi- 
gators interested in nerve and muscle 


disease mechanisms. 

N. Boyy1 Repry, PHD 

Medical Neurelogy Branch 

National Inst-tute of 
Neurological and Communicative 
Disorders aad Stroke 

Bldg 10, Roora 10 D-18 

National Inst tutes of Health 

Bethesda, MI 20614 
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Calendar and News 


Calendar of Events 


Fourth National Conference on Thrombosis and Hemostasis, 


American Epilepsy Society annual meeting, San Diego 


Society for Computerized Tomography and Neuro-Imaging, 


Annual meeting of Southern Clinical Neurological Society, 
Colony Beach and Tennis Club, Longboat Key, Sarasota, 


Sixth International Joint Conference on Stroke and Cere- 
bral Circulation, Century Plaza Hotel, Los Angeles. 
Neurosurgical Society of America, Del Monte Lodge, Pebble 
19th annual meeting of the American Society of Neuroradio- 
The American Academy of Neurology, Sheraton Center, 
Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer’s Riverfront Towers, St Louis. 
Seventh International Congress of Neurological Surgery, 
Tenth International Congress of Electroencephalography 
Epilepsy International Congress—Kyoto International Con- 
12th World Congress of Neurology, Kyoto, Japan. 


International Brain Research Organization, Lausanne, Swit- 


1980 
Nov 17-20 
Miami. 
20-22 
Hilton Hotel, San Diego. 
1981 
Jan 25-29 
Cerramar Hotel, Dorado, Puerto Rico. 
25-31 
Fla. 
Feb 12-14 
March 15-18 
Beach, Calif. 
April 5-9 
logy, Chicago. 
22-May 2 
Toronto. 
June 16-21 
July 12-18 
Munich, Germany. 
Sept 4-11 Third World Congress on Pain, Edinburgh. 
13-18 
and Clinical Neurophysiology, Kyoto, Japan. 
17-21 
ference Hall, Kyoto, Japan. 
20-26 
1982 
April 1-6 
zerland. 
Sept 12-17 


International Congress on Neuromuseular Diseases Mar- 
seilles, France. 


Symposium of the National Founda- 
tion for Jewish Genetic Diseases.— A 
symposium entitled “Chromosome 
Breakage and Cancer” will be held at 
The Rockefeller University, Dec 11-12, 
1980, and will be concerned with the 
chromosome-breakage syndromes, 
Bloom’s syndrome, ataxia-telangiec- 
tasia, Fanconi’s anemia, and xeroder- 
ma pigmentosum. 

Contact Ms Joan Samsen, Executive 
Director, National Foundation for 
Jewish Genetic Diseases, 609 Fifth 
Ave, New York, NY 10017; or tele- 
phone (212-753-5155). 
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Barrow Neurological Institute.— The 
annual symposium will address "Con- 
troversies In Neurology and Neuro- 
surgery," Jan 8-10, 1981. Contact 
Richard A. Thompson, MD, Barrow 
Neurological Institute, 350 W Thomas 
Rd, Phoenix, AZ 85013. 


Society for Computerized Tomogra- 
phy and Neuro-Imaging.—The fourth 
annual meeting of the Society for 
Computerized Tomography and Neu- 
ro-Imaging (SCTNI) will be held at 
the Cerramar Hotel, Dorado, Puerto 
Rico, Jan 25-29, 1981. 


Southern Clinical Neurological Soci- 
ety.—The Society will hold its annual 
meeting, Jan 25-31, 1981, Colony 
Beach and Tennis Club, Longboat 
Key, Sarasota, Fla. 

Contact Millie F. Walden, Exeeutive 
Secretary, 3425 SW Second Ave, 
#153, Gainesville, FL 32607. 


International Neurepsychological So- 
ciety.-The International Neuropsy- 
chological Society will be held in 
Atlanta, Feb 4-7, 1981. Contact Louis 
Costa, PhD, Executive Secretary, De- 
partment of Psychology, University 
of Victoria, PO Box 1700, Viccoria, 
British Columbia, Canada V8W 2Y2. 


International Stroke Confereace.— 
The sixth International Joint Confer- 
ence on Stroke and Cerebral Cireula- 
tion will be held at the Century Plaza 
Hotel, Los Angeles, Feb 12-14, 1981. 
Dr J. Donald Easton of the University 
of Missouri will serve as chairman. 

Contact Postgraduate Programs, 
American Heart Association, 7320 
Greenville Ave, Dallas, TX 75231 


Third World Congress on Pain.—The 
congress will be held Sept 4-11, 1981, 
Edinburgh. Contact Louisa E. Jcnes, 
International Association for the 
Study of Pain, Department of Anes- 
thesiology RN-10, University of 
Washington, Seattle, WA 98195. 


International Congress of Electroen- 
cephalography and Clinical Neurophys- 
iology.—The tenth International Con- 
gress of Electroencephalography and 
Clinical Neurophysiolegy will be neld 
in Kyoto, Japan, Sept 13-18, 1981. It 
will be followed immediately by the 
Epilepsy International Congress-1981 
and the 12th World Congress of Neu- 
rology at the same location. 

Contact Mitsuru Ebe, MD, No. 103 
Crescent Plaza, 4-6, Minami-Aoyema 


.2-Chome, Minato-Ku, Tokyo, 107 Ja- 


pan. 


International Brain Research Organi- 
zation.—The first world congress of 
this organization will be held April 
1-6, 1982, in Lausanne, Switzerland. 

Contact Dr. L. J. Garey, Institute of 
Anatomy, rue du Bugnon 9, 1011 Lau- 
sanne, Switzerland. 
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Sixth Internationa’ Joint Conference 
on Streke and Cerebral Circulation.— 
The American Heart Association an- 
nounves the Sixth International Joint 
Conference on Streke and Cerebral 
Circulation to be held on Feb 12-14, 
1981, m the Century Plaza Hotel, Los 


_ Angeles. 


The Americam Association of Neuro- 
logical Surgeons.—The AANS elected 
the following officers at its 1980 meet- 
ing ir April: prement, Robert B. 
King, MD. president-elect, W. Kemp 
Clark, MD; treasurer, Bruce F. Soren- 
sen, MD; secretary, Byron C. Peven- 
house, MD; and vice-president, Rich- 
ard Ecvit, MD. 


The 4merican Society of Neuroradio- 
logy. Tæ American Society of Neuro- 
radioiagy keld is 1&th annual meeting 
in Les Angeles, March 1980. Newly 
elected offivers sre: president, George 
Wortzman, MD, Tororto; president- 
elect, Gabriel H. Wilson, MD, Los 
Angeles; viee-president, O. Wayne 
Houser, MD. Rochester, Minn; secre- 
tary Michael S. Huekman, MD, Chica- 
go; treasurer, Bamy D. Pressman, 
MD, Pacifie Palisades, Calif. 


Neurosurgical Society of America.— 
New »fcers of the society are John 
N. Meagher, MB, president; Horace A. 
Norrell Jr. ML, viee-president; Her- 
bert Lourie, MD, president-elect; 
Lucien EK. Hodges, MD, treasurer; Jim 
L. Stary, MD; seeretary. University of 
Texas Health Science Center, 7703 
Floyd Curl Dr. San Antonio, TX 
78284. 


New Appeintments 2t USC.—Leslie P. 
Weiner, MD, is professor of neurology 
and chairman of the department. 
Josepn P. Van der Meulen, MD, is 
vice-president for health affairs. S. 
Robert Snodgrass, MD, is professor of 
neurotazy and pediatrics. W. King 
Engel. MD: will be direetor of the 
divisier of neuromauseular disease. 
Valerie Askanas, MD, PhD, will be 
vice-chief cf the same division. Wil- 
liam Braceiodieta, MD, is director of 
EEG laboratory. Koidhi Ishikawa, 
MD, PhD, will be director of the neu- 
rophysioiogv laborataries. Daniel Le- 
vine, MD, PhD, is assistant professor 
of neurology. Mark "isher, MD, will 
be an assistant professer of neurolo- 


gy. 


The Orton Coilection.—The June L. 
and Samue T. Orten Collection has 
been established in the Health 
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Sciences Libra-y of Columbia Univer- 
sity with the conation of the Ortons' 
extensive records and files. 

Dr Samuel O-ton, who was for many 
years professor of neurology and neu- 
ropathology at the College of Physi- 
cians and Surgeons and Neuropatho- 
logist at the Neurological Institute, 
was a pioneer in developmental learn- 
ing disabilities, especially dyslexia. 
In 1925, he firs- suggested that many 
otherwise normal children have a spe- 
cifie difficulty in learning to read. 
From then untl his death in 1948, he 
devoted himsel? to research and teach- 
ing in this fiekl, to training, and to 
helping children overcome their learn- 
ing handicaps. 

June Lyday Orton was executive 
assistant for tke Iowa Researeh Pro- 
ject in Reading and later served as her 
husband's assistant in his 20 years of 
practice in New York. She later 
became director of the Language 
Clinie of the Bewman Gray School of 
Medicine at Winston-Salem, NC. Mrs 
Orton's will established the collection 
at Columbia. 

The materiab will be microfilmed 
and will constitute an important pri- 
mary resource. The establishment of 
the Orton Collection was celebrated at 
a reception at which Dr Lucia Karnes, 
chairman of the Orton Language Dis- 
ability Trust Committee, spoke on the 
life work of the Ortons. Prior to the 
reception, Dr Norman Geschwind, the 
James Jackson Putnam Professor of 
Neurology at Harvard Medical School, 
lectured on the Ortons' work and its 
relationship to eurrent research and 
clinical work in learning disabilities. 


Kenneth Casey, MD.—Dr Casey has 
been appointed Chief of Neurology at 
the Ann Arbor Veterans Administra- 
tion Medical Center. He has been act- 
ing chief since July 1979 and is profes- 
sor of neurology and physiology at the 
University of Michigan Medical 
School. 


Notes From NINCDS 


Tourette’s Symdrome. An interna- 
tional symposium on Gilles de la Tour- 
ette’s syndrome will be held in New 
York, May 28-29, 1981. It is sponsored 
by the NINCDS, the Tourette Syn- 
drome Associatien, and the Gateposts 
Foundation of New York. Chairmen 
are Chase, MD, NINCDS, and Arnold 
Friedhoff, MD. 

Each session will feature a state- 
of-art review fdlowed by individual 
research communications and round- 
table discussions. Clinicians and scien- 


tists are invited to submit an abstract 
before Jan. 31, 1981. Support will be 
available to those selected to present a 
communication. Some presenters will 
be asked to prepare a manuscript for a 
book to be published as z result of the 
symposium. 

Contact Arnold Friedaoff, MD, Di- 
rector, Millhauser Laboratories, New 
York University Schocl of Medicine, 
550 First Ave, New York, NY 10016. 

New Publications.—Rezent publica- 
tions from NINCDS ircude a mono- 
graph on language disorders in chil- 
dren, a fact sheet on neurocdbromato- 
sis, and special reports prepared at the 
request of Congress cn status of 
research on amyotrophic lateral scle- 
rosis, epilepsy, Hunting-ons disease, 
multiple sclerosis, muscu ar dystrophy 
and other neuromuscular disorders, 
Parkinson's diseased, spina bifida and 
neural tube defects, spinal cord injury 
and nervous system trauma, and 
stroke. 

Single copies of the monograph, and 
the other publications described 
above, are available free from the 
Office of Scientific and Health Re- 
ports, NINCDS, National Institutes of 
Health, Bldg 31, Room § 4-05, Bethes- 
da, MD 20205. 

Board of Scientific Cour selors.— Four 
new members have been appointed to 
the NINCDS Board of Scientific 
Counselors: Dr Robert S. Bourke, 
Albany Medical College, Albany, NY; 
Dr Ann M. Graybiel, Massachusetts 
Institute of Technology, Chestnut 
Hills, Mass; Dr. Eugene Roberts, City 
of Hope National Medica! Center, 
Duarte, Calif; and Dr Kunihiko Suzu- 
ki, Albert Einstein University, Bronx, 
NY. 


Notes From NINCDS 


Patients Sought fer Pituitary Tumor 
Research.— Patients with oituitary tu- 
mors are being accepzed at the 
NINCDS for a new clinical research 
project that involveslaboratory growth 
of tumor cells obtained at operation 
and study of their biological proper- 
ties. 

Investigators are seeking to classify 
pituitary tumors accordinz te hormon- 


.al productioa, degree ef potential 


invasiveness, and sensitivity to new 
hormonal inhibitors that would pro- 
vide a more rational basis for postop- 
erative therapy. 

Patients should have esther defini- 
tive evidence of a pituitary tumor or 
an extremely high likelihood of having 
one. If the patient's best iaterests will 
be served by operation, an appropriate 
procedure will be proposed and, if the 
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patient is accepted, will be carried out 
at the NINCDS. 

Contact Dr Paul L. Kornblith, 
Chief, Surgical Neurology Branch, 
NINCDS, National Institutes of 
Health, Bldg 10A, Room 3 E-68, 
Bethesda, MD 20205. 

Neurofibromatosis Clinic Established 
at Clinical Center.—The National Insti- 
tutes of Health has established a clinic 
to examine patients with neurofibro- 
matosis and their families. The clinic’s 
research focuses on defining the spec- 
trum of medical problems presented 
by the disorder and on studying nerve 
and other growth factors, genetic 
linkage, immune function, and the 
occurrence of cancer in patients with 
neurofibromatosis. Referring physi- 
cians will retain responsibility for 
treatment. 

Contact Sandy Schlesinger, Coordi- 
nator, Inter-Institute Genetics Pro- 
gram, National Institutes of Health, 
Bldg 10, Room 1 D-21, Bethesda, MD 
20205. 

Teacher Investigator Development 
Awards.—The National Advisory Neu- 
rological and Communicative Disor- 
ders and Stroke Council, at its meet- 
ing Jan 24-25, 1980, reviewed 13 appli- 
cations for Teacher Investigator 
Development Awards (TIDAs). 
Awards were made on behalf of the 
following: Steven T. de Kosky, Uni- 
versity of Kentucky; Robert A. Dobie, 
University of Washington; Charles E. 
Poletti, Massachusetts General Hospi- 
tal; Robert L. Ruff, University of 
Washington; Harvey S. Singer, Johns 
Hopkins University; Warren J. Stritt- 
matter, Baylor College of Medicine; 
and Craig C. Wier, University of 
Washington. 

More Perinatal Project Data Pub- 
lished.—The First Year of Life, an 
extensive compilation of data on 
some 38,000 live-born infants studied 
under the NINCDS Collaborative 
Perinatal Project, is available from 
the Johns Hopkins University Press, 
Charles and 34th streets, Baltimore, 
MD 21218. 

Consensus Reached on Management 
of Febrile Seizures.- At a consensus 
development conference held May 19- 
21, 1980, at the NIH, the panel reached 
general agreement on management of 
children who experience a fever- 
associated seizure without previous 
nonfebrile seizures. 

Children who suffer a febrile sei- 
zure generally enjoy normal health 
after the episode, though some 30% to 
40% of these children, if they do not 
receive prophylactic therapy, will ex- 
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perience a second fever-related sei- 
zure. The oecurrence of one or more 
subsequent febrile seizures, however, 
“does not in itself greatly change the 
risk” that nonfebrile seizures, ie, epi- 
lepsy, will develop. 

In children who have had febrile 
seizures, epilepsy is most likely to 
develop when at least two of the fol- 
lowing are present: (1) a family histo- 
ry of nonfebrile seizures; (2) abnormal 
neurological or developmental status 
before the -ebrile seizures; or (3) the 
febrile seizure was atypical (eg, pro- 
longed or tocal). The panel cited a 
study that showed a 18% incidence of 
epilepsy in children with at least two 
of these risk factors but noted that 
only 2% to 3% of children who have 
none or one of them go on to experi- 
ence the development of epilepsy. 

As to neurological deficits following 
febrile seizures, the panel said: “It is 
generally believed that when present, 
these central nervous system deficits 
have usually antedated the febrile sei- 
zures. There is no convincing experi- 
mental or epidemiological evidence 
that these deficits reflect neurological 
injury occurring at the time of the 
febrile seizures.” 

The pane! concluded that a “rational 
approach” to management of children 
with febrile seizures “should take into 
account thet the long-term prognosis 
is excellent, that prophylaxis reduces 
the risk of subsequent nonfebrile sei- 
zures." 

“Febrile convulsions rarely presage 
complex partial seizures or other 
forms of epilepsy, and are generally 
benign and self-limited,” the panel 
said. Members agreed that anticonvul- 
sant prophylaxis "may be considered" 
(1) for children with evidenee of 
abnormal neurological development 
(eg, cerebral palsy syndromes, mental 
retardation, microcephaly); (2) when a 
febrile seizare is “longer than 15 min- 
utes, or focal, or followed by transient 
or persistent neurological abnormali- 
ties”; (8) when there is a “history of 
nonfebrile seizures of genetic origin 
in a parent or sibling.” Also, “the 
physician eceasionally may elect, in 
certain cases, to provide anticonvul- 
sant treatment when a patient has 
multiple febrile seizures or when sei- 
zures occur under the age of 12 
months," the panel said. Prophylactic 
therapy, waen used, is usually contin- 
ued for at least two years, or one year 
after the last seizure—whichever is 
longer—and should be discontinued 
slowly over one or two months. 

Copies of the panel's statement are 


available from Nancy Becker, Pros- 
peet Associates, 11325 Seven Locks 
Rd, Suite 220, Potomac, MD 20854. 

New Program Director for Communi- 
cative Disorders.-Dr Ralph F. Naun- 
ton has been named director of the 
Communicative Disorders Program, 
NINCDS. Dr Nauntcn comes to 
NINCDS from the University of Chi- 
cago, where he was prcfessor of sur- 
gery and chairman of the otolaryngol- 
ogy section. 

Epilepsy Branch Chief Appointed.— Dr 
Roger J. Porter has been named chief 
of the Epilepsy Branch of the 
NINCDS Neurological Disorders Pro- 
gram. Dr Porter received his MD 
degree from Duke University in 1968. 
After serving a residency in neurolo- 
gy at the University of California, San 
Francisco, he returned to NINCDS as 
senior research associate in the Epi- 
lepsy Branch. He is consultant-lectur- 
er in neurology at the Nationa! Naval 
Medical Center and adjunct associate 
professor of pharmacology at the Uni- 
formed Services University of Health 
Sciences. 

Workshop of Proposed Tests for 
Multiple Sclerosis.-An international 
workshop, to be held Sept 28-30, 1980, 
will evaluate proposed diagnostic tests 
for multiple sclerosis. A summary 
statement will be published soon after 
the meeting. 

Cotzias Award to Dr Roscoe Brady.— 
Dr Roscoe O. Brady, chief of the 
Developmental and Metabolic Neurol- 
ogy Branch of NINCDS, recently 
received the American Aeademy 
of Neurology’s prestigious Cotzias 
Award. The award honors Dr Brady’s 
identification of the enzyme defi- 
ciencies that cause a number of lipid 
storage disorders and his development 
of procedures for their control. 


Multiple Sclerosis: Research Volun- 
teers Needed.—The Department of 
Neurology at the VA Wadsworth 
Medical Center, Les Angeles, is seek- 
ing new ways to treat and to prevent 
worsening in patients with multiple 
sclerosis. Researchers re engaged in 
an in-hospital program using immu- 
nosuppressant drugs. They seek vol- 
unteer veterans with multiple sclero- 
sis to help in their research. A clinical 
summary of candidates should be sent 
to Wallace W. Tourtellotte, MD, PhD, 
Medical Center, Wilshire and Sawtelle 
Boulevards, Los Angeles, CA 90073. 
Further information may be obtained 
from Patricia Grant, RN; telephone 
(213) 824-4352. 
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Britain employs a predominantly nationalized 
free-to-user health care system. Frence offers 
its citizens a comprehensive health and social 
insurance system. 


These highly readable, comprehensive studies, 
prepared by a research firm in London and pub- 
lished by the American Medical Assoc ation, offer 
an opportunity to step inside each system to ex- 
amine its administration...evaluate its achieve- 
ments and problems...and to get a feel for what 
its like to use it and work within it. 


What's more, you'll learn how and why the pre- 
sent systems evolved...how they are financed 
...the range and quality of services available... 
the training and distribution of medical person- 
nel...and what effects each system has had upon 
the health of the general population. 


Everyone in the medical profession should read 
both of these fascinating studies on how other 
nations have organized the delivery of qealth care. 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of 


pituitary and cavernous sinus masses; The child with poor vision; Visual fields; Neuropathology of brainstem and 
cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case presentations and discussion; Free paper 
presentations; Questions and answers; and others. 


Faculty for the Course will include: 
Douglas R. Anderson, M. D. Richard Lindenberg, M.D. 
Robert B. Daroff, M.D. Judith Donovan Post, M.D. 
Noble J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn, M.D. Norman J. Schatz, M.D. 
Joel S. Glaser, M.D. Jonathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residents upon application from their Department Head. Mail registration 
fee payable to "Continuing Education in Ophthalmology, Inc.", P.O. Box 610326, Miami, Florida 33161. Course hours: 13, 


Category |, AMA. 





EVOKED POTENTIAL WORKSHOP 


THE PRACTICAL 
APPLICATION OF EVOKED POTENTIAL 


FEBRUARY 2,3,4,5, 1981 


The Neurology Department of the University of California, Irvine, will present a 
workshop on the practical aspects of sensory evoked potential testing. 


The first two days will be devoted to instruction and practical recording sessions 
covering the principles of auditory, visual, and somatosensory evoked potential 
testing. Participants will record the various evoked potentials to become familiar 
with the techniques and limitations of evoked potential testing. Evoked potential 
computers manufactured by Grass Instrument Company; Life-Tech Instruments, 
Inc.; Nicolet Instrument Corporation; Teca Corporation; and Tracor Analytic, Inc., 
will be available. The sessions will provide an introduction to evoked potential 
testing for anesthesiologists, audiologists, clinical neurologists, electrodiagnosti- 
cians, ophthalmologists, and technologists. Enrollment is limited to facilitate close 
supervision during the recording sessions. 


The second two days will be devoted to lectures and tutorials on advanced 
recording methods, alterations with disorders of sensory and nervous system 
function, evoked potential interpretation and clinical utility. The sessions will be 
directed to experienced practitioners and technologists, including those partici- 
pating in the practical sessions. 





FACULTY: P. Raudzens, M.D. 





M. Don, Ph.D. M. John Rowe, Ili, M.D. rm h rY) 
A. Martin Halliday, M.D. K. Squires, Ph.D. uc Ord 
K. Hecox, M.D., Ph.D. A. Starr, M.D. 
K. Nudleman, M.D. J. Stockard, M.D., Ph.D. together 
Staff, University of California Irvine Evoked Potential Laboratory " 
B —— Bá a i Á | st MÀ — HM ! | 
TUITION: For further information contact: 
Complete course, Arnold Starr, M.D. 
Feb. 2-5 $425 Department of Neurology 
Two day practicum, California College of Medicine 
Feb. 2-3 $250 University of California, Irvine 
Two day tutorial, Irvine, CA 92717 


Feb. 4-5 $250 Phone: (714) 833-6088 
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DEDICATED TO EEG ACCURACY, RELIABILITY, AND SERVICE FOR 44 YEARS 


" 


PPR PPR PRR APE) LL 
Ta 
4 


See A—— | 
| p rmm m m RRR ARREARS 
mrt pm m nmm mmm m mmm mm 


7 
7 
a 
57 
57 
$7 
af 
84 

4 
Y 
LN 4 
a? 
bU 
af 





Ug AND CSA TESTED AND LISTED 
FOR SAFETY 


e INDIVIDUAL CHANNEL CONSTRUC- 
TION - NO MULTIPLEX NG 


e ALL "PLUG-IN" DESIGN - 
LOANERS AT NO CHARGE 


e THE ORIGINAL "HOT PHONE" 
FOR RAPID SELF-SERVICE 


e SIX MODELS - 8 TO 25 CHANNELS 
e POLYGRAPH CHANNELS AVAILABLE 


e 10,000 HZ RESPONSE FOR IRIG 
AVERAGER, TAPE AND COMPUTER 


LOW MAINTENANCE COST 


MODEL 8C FEATURES 


MASTER LECTRODE SELECTOR SWITCH WITH BUILT-IN 
TRACE RESTORATION ~- All new Master Electrode 
Selecter switches incorporate a single control to eliminate 
>en 5lecláng during montage selection. This hard wired, 
zomplete tested and proven system avoids selection error 
and seagthy verification time. It is possible to override 
*his system by pushbutton selection for each channel with 
instant visible verification. 


35 POSIMBON LEAD SELECTION =- 35 leads plus an 
isolated round lead on electrode selector panels and 
2iectrodehoards are provided for additional electrodes and 
transducer inputs. 36 Leads standard on all models. No 
exire ehco-ge. 


SAFETY SROUND LEAD ISOLATION - The 36 pesi- 
*ion elecwode board (IGMEB-36) with a current limite in 
-he sreurd lead provides additional safety to the pat ent 
and sechrolegist. ^ Not a substitute for the optional Eio- 
tential Isolator board (IMEB-36) which has current 
limiters ir all leads and recommended for use with electri- 
cally susceptible patients. Electrode boards quickly detach 
fer pafiert mobi ity. 


30 HZ RAPID ROLLOFF FILTER - All Channel Control 
sffective-y attenuates muscle activity and other high re- 
Zuercv components. No extra charge. 
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© GRASS INSTRUMENT CC. 1979 


SIX SPEED CHART DRIVE - with 60, 30, 15, 10, 5 and 
2.5mm/sec. for standard EEG, sleep s*udies and Polygraph 
applications. No extra charge. 


EEG RECORD CODING ~ "Recident;,," is a pushbutton 
coding system for recording clinical, administrative and 
instrument control data. No extra charge. 


IRIG INPUT/OUTPUT SIGNAL LEVELS - 10 kHz re-. 
sponse. A new single IRIG output connector facilitates 
interfacing with averagers, tape and computers. No extra 
charge. 


POLYGRAPH CAPABILITY - Most EEGs have space for 
an optional extra channel to monitor EKG, respiration, eye 
movement, pulse and tremor, flash rate and environmental 
noise, or to use as an event marker or spare channel. No 
special amplifiers are required for the above measurements. 


OPTIONAL AMPLIFIERS - with a w de range of filters 
are available for Evoked Response Averaging, long time 
constant amplifiers for nystagamus and contingent negative 
response, and DC amplifiers. 


ELECTRODE IMPEDANCE -~ Electrode test writes out on 
EEG record. Optional EZM impedance meter for remote 


measurement. 
® 
SINCE S5 
MEDICAL 


QUINCY, MASS. 02169 * 617/773-0002 


Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
ù anticonvulsant.... 


Yvonne— 
Lennox-Gastaut syndro 


Marion— 
myoclonic seizures 


Chad— 


akinetic seizures 








How many anticonvulsants 
can give patients like these 


all these advantages? 


Established efficacy in akinetic/myoclonic seizures 

Used alene or as an adjunct, Clonopin® (clonazepam/Roche) 
—a benzodiazepine with specific and potent anticonvulsart 
properties—has proved clinically effective in reducing the fre- 
quency and/or severity of akinetic and myoclonic seizures and 
Lennox-Gastaut syndrome (petit mal variant). It also may be 
useful ir. absence seizures (petit mal) where succinimide therapy 


has failed. 


Longer half-life (18 to 50 hours) for more flexible dosage 
The lorger half-life of Clonopin—more than twice that of 
valproic acid, for instance—produces a more flexible dosage 
regimer that may enhance patient compliance. It means, rco, 
that “breakthrough” seizure activity is less likely with an inad- 
vertent y skipped dose. 

Fewer G.I. upsets and appetite problems 


Gastroiatestinal problems are relatively uncommon with 
Clonopen, another factor that encourages patient compliance. 


Prover safety with long-term administration 

On Clonopin therapy, the most frequently noted side 
effects—drowsiness and ataxia—generally have been dose- 
related and could often be controlled by dosage adjustmen-. 
Behavier problems have been noted in some children. (Fcr 
more detailed side effects and precautions, see prescribing 
informetion which appears on next page.) 


And also: 

€ Can »e taken at bedtime 

* Does not interact with anticoagulants or aspirin 

€ Can be used concomitantly with most other anti- 
conwvulsants * 

* Is compatible with a ketogenic diet 


"Pleasesee Precautions section of complete product information. 


LONOPING 
CH zepam/ Roche 
For patients with minor motor seizures 


CDM see next page for complete product information. 
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Complete Product Information: 


Description: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-n tro- 
2H-1,4-benzodiazepin-2-one. It is a light yellow crystalline powder. It has a 
molecular weight of 315.7. 

Actions: In laboratory animals, Clonopin (clonazepam/Roche) exhibits several 
pharmacologic properties which are characteristic of the benzodiazepine class of 
drugs. Convulsions produced in rodents by pentylenetetrazol or electrical stimula- 
tion are antagonized, as are convulsions produced by photic stimulation in suscep- 
tible baboons. A taming effect in aggressive primates, muscle weakness and 
hypnosis are likewise produced by Clonopin. In humans it is capable of suppress- 
ing the spike and wave discharge in absence seizures (petit mal) and decreasing 
the frequency, amplitude, duration and spread of discharge in minor motor 
seizures. 

Single oral dose administration of Clonopin to humans gave maximum blood levels 
of drug, in most cases, within one to two hours. The half-life of the parent com- 
pound varied from approximately 18 to 50 hours, and the major route of excretion 
was in the urine. In humans, five metabolites have been identified. In general. the 
biotransformation of clonazepam followed two pathways: oxidative hydroxylation 
at the C-3 position and reduction of the 7-nitro function to form 7-amino and/or 
7-acetyl-amino derivatives. 

Indications: Clonopin is useful alone or as an adjunct in the treatment of the 
Lennox-Gastaut syndrome (petit mal variant), akinetic and myoclonic seizures. In 
patients with absence seizures (petit mal) who have failed to respond to suc- 
cinimides, Clonopin may be useful. 

In some studies, up to 30?6 of patients have shown a loss of anticonvulsant activity, 
often within three months of administration. In some cases, dosage adjustment 
may reestablish efficacy. 

Contraindications: Clonopin should not be used in patients with a history of 
sensitivity to benzodiazepines, nor in patients with clinical or biochemical evidence 
of significant liver disease. It may be used in patients with open angle glaucoma 
who are receiving appropriate therapy, but is contraindicated in acute narrow 
angle glaucoma. 

Warnings: Since Clonopin produces CNS depression, patients receiving this drug 
should be cautioned against engaging in hazardous occupations requiring mental 
alertness, such as operating machinery or driving a motor vehicle. They shou d 
also be warned about the concomitant use of alcohol or other CNS-depressant 
drugs during Clonopin therapy (see Drug Interactions). 

Usage in Pregnancy: The effects of Clonopin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to 
these women. Data are more extensive with respect to diphenylhydantoin and 
phenobarbital, but these are also the most commonly prescribed anticonvulsants; 
less systematic or anecdotal reports suggest a possible similar association with 
the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause 
and effect relationship. There are intrinsic methodologic problems in obtaining 
adequate data on drug teratogenicity in humans; the possibility also exists that 
other factors, e.g., genetic factors or the epileptic condition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom the drug 
is administered to prevent seizures because of the strong possibility of precip tat- 
ing status epilepticus with attendant hypoxia and threat to life. In individual cases 
where the severity and frequency of the seizure disorder are such that the removal 
of medication does not pose a serious threat to the patient, discontinuation of the 
drug may be considered prior to and during pregnancy, although it cannot be said 
with any confidence that even mild seizures do not pose some hazards to the 
developing embryo or fetus. 

These considerations should be weighed in treating or counseling epileptic women 
of childbearing potential. 

Use of Clonopin in women of childbearing potential should be considered only 
when the clinical situation warrants the risk. Mothers receiving Clonopin should not 
breast-feed their infants. 

In a two-generation reproduction study with Clonopin given orally to rats at 10 or 
100 mg/kg/day, there was a decrease in the number of pregnancies and a de- 
crease in the number of offspring surviving until weaning. When Clonopin was 
administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 
nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 
limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of tFe 
malformations were seen from one dam in each of the affected dosages. 

Usage in Children: Because of the possibility that adverse effects on physical or 
mental development could become apparent only after many years, a benefit-risk 
consideration of the long-term use of Clonopin is important in pediatric patients. 
Physical and Psychological Dependence: Withdrawal symptoms similar in char- 
acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 
individuals, such as drug addicts or alcoholics, should be under careful surveil- 


, Ciovomy 


clonazepam/ Roche 


wT 5-mg, I-mg and 2-mg tablets 


lance when receiving benzodiazepines because of the predispositior of such ^ 
patients to habituation and dependence. 


Precautions: When used in patients in whom several different types of seizure 
disorders coexist, Clonopin may increase the incidence or precipitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the acdition of 
appropriate anticonvulsants or an increase in their dosages The concomitant use 
of valproic acid and clonazepam may produce abserce status. 

Periodic blood counts and liver function tests are adv:sab e during long-term 
therapy with Clonopin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy, may precipitate status epilepticus. Therefore, when discontinu- 
ing Clonopin, gradual withdrawal is essential. While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticcnvulsant mey be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys: to avoid their excess 
accumulation, caution should be exercised in the administration of the drug to 
patients with impaired renal function. 

Clonopin may produce an increase in salivation. This shoulc be considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
and the possibility of respiratory depression, Clonopin should be used with caution 
in patients with chronic respiratory diseases. 

Adverse Reactions: The most frequently occurring side effects of Clonopin are 
referable to CNS depression. Experience to date has shown that drowsiness has 
occurred in approximately 50% of patients and ataxia in approximately 3096. In 
some cases, these may diminish with time; behavior problems have been noted i I, 
approximately 25% of patients. Others, listed by system, are: 

Neurologic: Abnormal eye movements, aphonia, choreiform movements, coma, 
diplopia, dysarthria, dysdiadochokinesis, "glassy-eyed" appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression, slurred speech, 
tremor, vertigo. 

Psychiatric: Confusion, depression, forgetfulness, hallucinations, hysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the behavior effacts are 
more likely to occur in patients with a history of psychiatric d sturbances). 
Respiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion in 
upper respiratory passages. 

Cardiovascular: Palpitations. 

Dermatologic: Hair loss, hirsutism, skin rash, ankle and facie! edema. 
Gastrointestinal. Anorexia, coated tongue, constipation, diarrhea, dry mouth, 
encopresis, gastritis, hepatomegaly, increased appetite, nausea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia, urinary retention. 

Musculoskeletak* Muscle weakness, pains. 

Miscellaneous: Dehydration, general deterioration, fever, lymphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, eosinophilia. 

Hepatic: Transient elevations of serum transaminases and al<aline phcsphatase. 
Drug Interactions: The CNS-depressant action of the benzadiazepine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates, nonbarbiturate hyp- 
notics, antianxiety agents, the phenothiazines, thioxanthene and butyrophenone ! 
classes of antipsychotic agents, monoamine oxidase mhibitors and the tricyclic E 
antidepressants. and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like those producec by other 
CNS depressants, include somnolence, confusion, coma end diminished reflexes. 
Treatment includes monitoring of respiration, pulse and blood pressure, general 
supportive measures and immediate gastric lavage. Intraverous fluids should be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate or caffeine and sodium 
benzoate may be given to combat CNS depression. Dialysis s of no known value. 
Dosage and Administration: !nfants and Children: Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants and children (up to 
10 years of age or 30 kg of body weight) should be between 0.01 to 0.03 mg/kg/day 
but not to exceed 0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third day until a daily 
maintenance dose of 0.1 to 0.2 mg/kg of body weight has be2n reached unless 
seizures are controlled or side effects preclude further increase. Whenever possi- 
ble, the daily dose should be civided into three equal doses. If doses are not 
equally divided, the largest dose should be given before retir ng. 

Adults: The initial dose for adults should not exceed 1.5 mg/day divided into three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 
until seizures are adequately controlled or until side effects preclude any further 
increase. Maintenance dosage must be individualized for each patient depending 
upon response. Maximum recommended daily dose is 20 mg. 

The use of multiple anticonvulsants may result in an increase of depressant ad-  : 
verse effects. This should be considered before adding Clonopin to an existing 
anticonvulsant regimen. 

How Supplied: Scored tablets —0.5 mg, orange; 1 mg blus; 2 mg, white— 
Prescription Paks of 100. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Decadron® 
cexar-ethasone, USP 


Tablets 0.5mg 
10's 


Taplets:0.75 mg 
10's 
1000's 


Tablets 1.5 mg 
50's 


Tablets 4.0 mg 
50's 


Hexadrol^ 
dexamethasone, USP 


SAVINGS* 


Tablets 0.5 mg 
30's $ 4.16 per 10C 
500's 43.42 per 1000 


Tablets 0.75 mg 
100's 5.85 per ~ 00 
500's 46.30 per 1009 


Tablets 1.5 mg 
50's 8.74 per 100 


Tablets 4.0mg 
100's ; 7.24 per 100 
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Economy...When You Need It, Hexadrol Has It! 


O-ganon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 


Board eligible or certified Neurol- 
ogist wanted for the adult neurol- 
ogy section of a 143-physician, 
multi-specialty Clinic. In-depth ex- 
perience in EMG and/or evoked 
potentials preferred. EEG respon- 
sibility is adequately covered, this 
background not essential. Gun- 
dersen Clinic, Ltd. is in a progres- 
sive community with expanding 
university and private college. 
Population 50,000. Cultural and 
recreational facilities. Beautiful 
setting; good schools. Excellent 
pension program, no investment 
required. Service organization. 
Write: J. Michael Hartigan, M.D., 
Chairman, Personnel Committee, 
Gundersen Clinic, Ltd., 1836 
South Avenue, La Crosse, WI 
54601 


NEUROLOGY RESIDENCY 
AT THE 
UNIVERSITY OF KENTUCKY 


Two vacancies at the junior 
and senior level of training are 
available at any time during 
1980-81 in our expanding and 
well-established Adult and 
Child Neurology Training Pro- 
gram. Candidates must have 
U.S. Citizenship or permanent 
visa and be eligible for state 
medical licensure. 


Contact Norman H. Bass, 
M.D., Chairman, Dept. of Neu- 
rology, Albert B. Chandler 
Medical Center, Lexington, 
Kentucky 40536 or Telephone 
606/233-5661. 


Clinical 
Neurophysiology 
Fellowship 


Starting July 1981. One year train- 
ing in EEG, EMG, evoked poten- 
tials and monitoring, with time for 
clinical research. 


Contact Jun Kimura, M.D., Divi- 
sion of Clinical Electrophysiology, 
Department of Neurology, Univer- 
sity of lowa Hospitals and Clinics, 
lowa City, lowa 52242. 


The University of lowa is an Affir- 
mative Action/Equal Opportunity 
Employer. 
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NEUROLOGIST 


to associate in a twelve physician 
multispecialty clinic in Mississippi 
city of 50,000 with a patient 
service area of over 250,000. 
Excellent schools, outstanding 
outdoor activities and cultural 
opportunities. Modern office adja- 
cent to 155 bed fully accredited 
acute care suburban hospital. 
Financial assistance available. 
Send confidential inquiries and 
curriculum vitae to: 


K. C. Roberts, Manager 
Physician Placement 
Hospital Corporation 

of America 
One Park Plaza 
Nashville, Tennessee 37203 
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odueing 
PATHFINDER II 


Comprehensive Non-Invasive Evaluation 
Of Nervous System Function 





Nicolet Biomedical, 
the leader in dinical 
evoked respomse and 
electrophysiol gical 
recording, offers a Visual Somatosensory Auditory 


complete line of Evoked and Spinal Cord Brainstem Comp 
instrumentation for your Potentials Potentials Response Spectra 


clinical needs. 


Excellence 
and 
Innovation 


Nicolet continues to — 
maintain the seindard of cee | 
excellence with the lee] 817 
Nicolet CA-1000 and the | E 
MED-80. | 


i Pathfinder II, the 
latest Nicolet innovation, 
retains ease of operation 
whi e opening new 
dimensions of capability 
anc flexibility. 


Please call Iw. Nolan 
N. Lewis collecé for 
comh^lete details regarding 
Nicolet Instrurrents. 





WOELD HEADQUARTERS Pathfinder II 


522 ! Verona Rozd NICOLET 

Madison, Wiscomsin BIOMEDICAL 

Telephone: (608) 271-3333 æ INSTRUMENTS 

Twz 918-286271 1 A NICOLET INSTRUMENT DIVISION 





World-wide Sales & Service 

FRANCE ENGLAND CANADA SW'EDEN JAPAN MEXICO NETHERLANDS 
St€ yr L'Ecole Warwick Mississauga Ake~sbergar Osaka Mexico D.F. Hoevelaken 

Tel 55 058 3366 Td 44/92644111 Tel. 416/625-8302 Te1.0764-635-00 Tel. 06/305-2150 Tel. 905/543-0412 Tel. 31/34/9536214 





Indications: CAFERGOT® tablets/suppos- 
itories—to abort or prevent vascular headache. 
CAFERGOT® P-B tablets/suppositories—to abort or 
prevent vascular headache complicated by tension 
and gastrointestinal disturbances. 
Contraindications: Peripheral vascular disease, 
coronary heart disease, hypertension, impaired he- 
patic or renal function, sepsis, and pregnancy. Hyper- 
sensitivity to any of the components. 

Precautions: Although signs and symptoms of 
ergotism rarely develop even after long-term inter- 
mittent use of the orally or rectally administered 
drugs, care should be exercised to remain within the 
limits of recommended dosage. Cafergot P-B tablets 
contain FD&C Yellow No. 5 (tartrazine) which may 
cause allergic-type reactions (including bronchial 
asthma) in certain susceptible individuals, especially 
in patients who also have aspirin hypersensitivity. 
Adverse Reactions: Vasoconstrictive complica- 
tions, at times serious, including pulselessness, 
weakness, muscle pains and paresthesias of the 
extremities, and precordial distress and pain; tran- 
sient tachycardia or bradycardia; nausea; vomiting; 
localized edema; and itching. Drowsiness may occur 
with Cafergot P-B. 


Adult Dosage: Ora/ly— Two tablets at first sign of. 


attack; if needed, 1 additional tablet every half hour 
until relieved (maximum, 6 per attack or 10 per week). 
Rectally— One suppository as early as possible in 
attack; second in 1 hour, if needed (maximum, 2 per 
attack or 5 per week). 
Overdosage: Symptoms include vomiting, numb- 
ness, tingling, pain and cyanosis of the extremities 
associated with diminished or absent peripheral 
pulses; hypertension or hypotension; drowsiness, 
stupor, coma, convulsions and shock. A case has 
been reported of reversible bilateral papillitis with 
ring scotomata ina patient who received five times the 
recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, 
gastric lavage, and catharsis; maintenance of ade- 
quate pulmonary ventilation; correction of hypoten- 
sion; and control of convulsions. Treatment of 
peripheral vasospasm should consist of warmth, but 
not heat, and protection of the ischemic limbs. 
Vasodilators may be used with benefit, but caution 
must be exercised to avoid aggravating an already 
existent hypotension. 
How Supplied: CAFERGOT® Tablets— Gynergen® 
(ergotamine tartrate, USP) 1 mg; caffeine, USP 100 
mg. Bottles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each containing 30 
tablets in individual blisters. CAFERGOT® Supposi- 
tories— Gynergen® (ergotamine tartrate, USP) 2 mg; 
caffeine, USP. 100 mg; inactive ingredients: tartaric 
acid, NF, and cocoa butter, USP Boxes of 12. 
CAFERGOT® P-B Tablets— Gynergen® (ergotamine 
tartrate, USP) 1 mg; caffeine, USP 100 mg; Bellafo- 
line® (levorotatory alkaloids of belladonna, as ma- 
lates) 0.125 mg; sodium pentobarbital, USP 
(Warning: May be habit forming) 30 mg. Bottles of 
250 and cartons of three SigPak® (dispensing unit) 
packages, each containing 30 tablets in individual 
blisters. CAFERGOT® P-B Suppositories— 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, 
USP, 100 mg; Bellafoline® (levorotatory alkaloids of 
belladonna, as malates) 0.25 mg; pentobarbital, NF, 
(Warning: May be habit torming) 60 mg; inactive 
ingredients: tartaric acid, NF, malic acid, lactose, USP 
and theobroma oil, USP Boxes of 12. 
Before prescribing, see package insert 
for full product information. 

SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ 07936 


© 1980 Sandoz, Inc. 


ergotamine tartrate and ca'feine) tablets, NF 


calo 


















*to a maximum of six tablets per attack or ten tablets per week 


FREE PATIENT INSTRUCTION LEAFLETS 


Leaflets stress importance of proper compliance for maximum 
therapeutic effectiveness with Cafergot tablets or suppositories. 
Write for a pad of leaflets today. 


SDZ 0-530 
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A first-line defense 
against out-of-control neurons 





MYSOLINE 
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New study shows: 


MYSOLINE (primidone) provides 
good to excellent control in 87% of patients 
with major seizures' 


In a recent study of 39 patents with partial, generalized, or 
mixed seizures who received primidone as their sole medication, 
34 achieved good to excellent control.' Based on the finding 
that response was related 0 primidone blood levels, not levels 
of derived phenobarbital, the authors concluded that: 


“--primidone is an effective antiepileptic medication irrespective of its 
bidtransformation to phenobarbital, and that primidone serum levels 
must be used to obtain the best results with this medication.” 


Start low, go slow... 

to minimize or avcid sedation 

You can start seizure control with MYSOLINE (primidone). 

You can substitute MYSOL NE for other anticonvulsants that 

have failed to achieve adequate control or are not well tolerated. 
Or, you can add MYSOLINE when multiple anticonvulsant therapy 
is indicated. But, in all cases, individualizing the regimen and 


initiating therapy with a low dose usually can minimize or avoid 
drowsiness or sedation. 


Effective,well-tolerated 
anticonvuisant therapy for 
major motor seizures 


See prescribing information on back page for a more detailed discussion 
of Contraindications, Precautions, and Adverse Reactions. 





MYSOLINE 
primidone) 


consider it first for control 

of gana mal, psychomotor 

and focal seizures 

Initial dose in patients eight years old and older: 


250 mg daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients with 
porphyria and 2) patients who are hypersensitive to phenobarbital. 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy and 
nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect to 
diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to prove 
a definite cause and effect relationship. There are intrinsic methodologic 
problems in obtaining adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g., genetic factors or the 
epileptic condition itself, may be more important than drug therapy in 
leading to birth defects. The great majority of mothers on anticonvulsant 
medication deliver normal infants. It is important to note that anticonvul- 
sant drugs should not be discontinued in patients in whom the drug is 
administered to prevent major seizures because of the strong possibility of 
precipitating status epilepticus with attendant hypoxia and threat to life. In 
individual cases where the severity and frequency of the seizure disorder 


NEUROLOGY RESIDENTS 





Rush Medical College, Department of Neurolog 
Maynard Cohen, Chairman and Dr. Harold Kl; 
Associate Chairman and Program Director, annt 
its residency affiliation with Christ Hospital’s D 
of Neurology. 














The Division of Neurology will be accepting aj 
tions for January 1981 and July 1981 for firs 
second year Neurology residents. Emphasis v 
placed on clinical neurological training, ho 
research programs are also anticipated. 


Christ Hospital is an 850 bed teaching, ht 
located in Chicago suburban Oak Lawn, IL and 
equal opportunity employer. 











For additional information, please contact: 







Melvin D. Wichter, M.D. 

Program Director, Division of Neurology 
Christ Hospital 

4440 West 95th Street 

Oak Lawn, IL 60453 

425-8000 Ext. 5590 
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The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin Ki therapy for one 
month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a complete 
blood count and a sequential multiple analysis-12 (SMA-12) test should be 
made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
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MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side effects 
are ataxia and vertigo. These tend to disappear with continued therapy, or 
with reduction of initial dosage. Occasionally, the following have been 
reported: nausea, anorexia, vomiting, fatigue, hyperirritability, emotional 
disturbances, sexual impotency, diplopia, nystagmus, drowsiness, and 
morbilliform skin eruptions. Occasionally, persistent or severe side effects 
may necessitate withdrawal of the drug. Megaloblastic anemia may occur 
as a rare idiosyncrasy to MYSOLINE and to other anticonvulsants. The 
anemia responds to folic acid without necessity of discontinuing 
medication. 












Reference: 1. Schottelius, D.D., and Fincham, R.W: Clinical effectiveness of 
primidone as a single antiepileptic medication. Paper presented at the 
Thirtieth Annual Meeting of the American Academy of Neurology, Los Angeles, 


California, Apr. 27-30, 1978 
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All you need to Know about EMG’s, NCV's 
and evoked responses. 


PMG 5. NCVs and evoked responses dse Easier to document, beca use the opuonal 
pow easier to run and document than 2ver printer provides d record of the signels just 
before. as you see them on the screen, cornmplele 
with control settings, amplitude and time 
markers. patient ID number. test typ2 and 
date. Each print cost less han 2€ ana takes 
just seconds. 


Easier because signal averaging. delat line. 
Gapture of elusive transients and instant 
replay of past Signals are built into ev9ru 
Cadwell 7000 and are made instantly acces: 
sible by the microprocessor control sstem. The Cadwell 7000 is priced to make pre 
Easier because the same system gives you mium performance affordable in every 
fiagertip control of all modes of evoked re- - 2/fuatian. 
sponse: visual. auditory and somatosensory Value, performance, east of operation and 
avoked potential. reliability are all available to you now. Start 
by calling us collect. today, at 509 735 6401. 
or write our head Office. 


Cadwell Laboratories 

1513 South Van Buren Place 

Kennewick, Washington 99336 
09 735 648! 





No matter 
how close 
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INDICATIONS — Based on a review of this drug by 
the National Academy of Science-National Research 
Council and /or other information, FDA has classified 
the indication as follows: 


"Possibly'' effective: For long-term therapy of chronic 
angina pectoris. Prolonged therapy may reduce the 


frequency or eliminate anginal episodes, improve ex- 
ercise tolerance, and reduce nitroglycerin require- 
ments. The drug is not intended to abort the acute 
anginal attack. 


Final classification of the less-than-effective indica- 
tions requires further investigation. 





wouldnt you 
rather have the 


original? 





CONTRAINDICATIONS—No specific 
contraindications are knowr 
PRECAUTIONS —Since excessive 
doses can produce peripheral vasodiia- 
tion, the drug should be used cautiously 
in patients with hypotension. Persantine 


tablets, 25 mg, contain FD&C Yellow No. 


5 (tartrazine) which may cause allerg c- 
type reactions (including bronchial 
asthma) in certain susceptibie in- 
dividuals. The incidence of sensitivity 
is generally low, but frequently seen in 
patients with aspirin hypersensitivity 


ADVERSE REACTIONS— Adverse reac- 


tions are minimal and transient at 


ipyridamole 


recommended dosages. Instances of 
headache, dizziness, nausea, flushing, 
weakness or syncope, mild gastroin- 
testinal distress and skin rash have been 
noted during therapy. Rare cases of 
what appeared to be an aggravation of 
angina pectoris have been reported, 
usually at the initiation of therapy. On 
those uncommon occasions when ad- 
verse reactions have been persistent or 
intolerable, withdrawal of medication 
has been followed promptly by cessa- 
tion of undesirable symptoms. 


DOSAGE AND ADMINISTRATION — 
The recommended dosage is 50 mg 
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inal dipyridamole. 


three times a day taken at least one 

hour before meals. In some cases 

higher doses may be necessary but a 

significantly increased incidence of side ) 
effects is associated with increased 

dosage. Clinical response may not be 

evident before the second or third 

month of continuous therapy 


Tablets of 25 mg and 75 mg 


For complete details, please see the full 
prescribing information 


Boehringer Ingelheim Ltd. 
Ridgefield, CT 06877 
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A challenge? 


The new standard in EEG instrumentation! 
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Is the simultaneous review of entire Is visibility of four adjacent montages 
montage important? an aid to programming? 
All electrodes TM BEIGE OM NE. No longer must 
plus all sensi- I5 ORO 2 Le you keep a list 
1 (3 "s . 
E 3 tivity and filter of the montages 
= d settings are pre- ycu program as 
E sented for quick all montages 
3 and continuous ch 9 are displayed. 
3 review. cai Eighteen 
E enis montages are 
: Eni? standard. 
Is immediate indication of high 
impedance scalp sites necessary? Is patient observation necessary? 
Quick imped- Patient observa- 
ance checks tion is possible 
t built into bcth for sleep studies, 
T the electrode apprehensive 
Hé junction box adults or chil- 
- and console en- dren, and any 
Bet able the techni- case where 
cots à cian to check operation dis- 
Sa 6 the condition of turbances could 
all electrodes. be a problem. 
» 2 
The microprocessor controlled EEG-4000 series 
o 
4 provides all these features plus many more. 
Feel concerned about the price? 
All you see here plus the photic stimulator can be 
yours for about $1000 per channel! 
Let our sales & service network show you why Nihon 
Kohden, with over 30 years experience, is the world 
leader in quality EEG's. 
Please call collect today: Nihon Kohden (America), 
Inc. (213) 320-3891. 
MD 





A NIHON KOHDEN (AMERICA), INC. 
MIHON KOHDEN 


530 Maple Avenue, Torrance, Calif. 90503 
(213) 320-3891 Cellect calls invited 





In ather countries, write to Nihon Kohden Kogyo Co., Ltd., 31-4, Nishiochiai 1-chome, Shinjuku-ku, Tokyo 161, Japan. 










NEUROLOGY RESIDENCY 
AT THE 
UNIVERSITY OF KENTUCKY 






Two vacancies at the junior 
and senior level of training are 
available at any time during 
1980-81 in our expanding and 
well-established Adult and 
Child Neurology Training Pro- 
gram. Candidates must have 
U.S. Citizenship or permanent 
visa and be eligible for state 
medical licensure. 





Contact Norman H. Bass, 
M.D., Chairman, Dept. of Neu- 
rology, Albert B. Chandler 
Medical Center, Lexington, 
Kentucky 40536 or Telephone 
606/233-5661. 
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Faculty Position 
for 
Academic Neurologist with 
Research Capability in 
Clinica! or Basic Research 







Assistant or Associate Professor 






Please specify position of 
interest 
Board eligibility is desired 








Send curriculum vitae to: 





Dr. M. W. Van Allen 
Department of Neurology 
College of Medicine 
University of lowa 
lowa City, lowa 52242 








The University of lowa is an Affirmative 
Action/Equal Opportunity Employer. 








Cerebro-vascular Research 
Fellow 


Full-time position available for one year 
starting July 1981 for clinical investiga- 
tion of acute stroke. Research activities 
located in the non-invasive cere»rovascu- 
lar laboratory (cerebral blooc flow and 
Doppler ultrasound) attached to the 
MacLachlan Stroke Unit. 


Reply to: Dr. J. W. Norris, Dept. of Neu- 
rosciences, Sunnybrook Medical Centre, 
2075 Bayview Avenue, Toronto, Can- 
ada. 








ASSISTANT OR ASSOCIATE 
PROFESSOR—The Depart- 
ment of Neurology of the Uni- 
versity of Massachusetts Medi- 
cal Center in Worcester, Mas- 
sachusetts is expanding, and a 
new academic position is avail- 
able for July, 1981 or earlier. 
The position is for an Assistant 
or Associate Professor de- 
pending on previous experi- 
ence. The candidate is ex- 
pected to have a demonstrated 
interest in teaching, research 
and patient care; special com- 
petence in clinical Neurology 
and electroencephalography is 
particularly desirable. This po- 
sition provides an ideal aca- 
demic setting in a rapidly grow- 
ing Neurology department. 
Please send a curriculum vitae 
to: David A. Drachman, M.D., 
Professor and Chairman De- 
partment of Neurology, Univer- 
sity of Massachusetts Medical 
Center, 55 Lake Avenue North, 
Worcester, MA 01605. Equal 
Opportunity / Affirmative Action 
Employer. 








Howa sneeze on the 
other side of the world can 


Ge 


Ax 
+ 





Flu is serious business. It 
spreads like wildfire. And has been 
known to cripple a nation’s 
work force. 

The UN’s World Health 

rganization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

The UN also has just about 
wiped out smallpox all over the 


your work force. 







world. It keeps check on cholera, 
yellow fever, polio, and malaria. 

By helping people everywhere, 
the UN is helping people right here. 
And that’s nothing to sneeze at. 


The UN means business. 
American business should know. 


Get the whole story. Send fer a free 

booklet,“The You inthe UN? Write to Ad 
UN Assoc., 345 E. 46th St., N.Y. 10017. Gana 
A Public Service of This Magazine & The Advertising Council 
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Seizure control 
through most stages | 
of life 











For patients six years and older, alert 
control of difficult-to-control grand mal 
and refractory psychomotor epilepsy 


Because Tegretol is indicated for 

1 patients aged six and older, the 
spectrum of patients who can benefit 
from its anticonvulsant action covers 
most of an individual's life span. 


— Without excessive sedation 


The lack of excessive sedation with 
Tegretol has been noted in the medical 
literature. 1.2 


—without certain cosmetic side effects 
Tegretol avoids gingival hyperplasia, 
excessive hair growth, and facial changes 
in children. For side effects that can 
occur with Tegretol, see the brief sum- 
mary of prescribing information. 


Yet Tegretol “. . . is as effective as other 
drugs in major epilepsy....'"'! 


Adequate dosage can be the key to 
effectiveness* 


If seizure control is not achieved with 
minimal dosage, consider increasing the 
dosage to more effective levels before 
abandoning therapy. 


Increasing dosage gradually may aid in 
avoiding side effects. 


NOTE: Please see the boxed warning concerning 
blood abnormalities and the necessity for 
repeated blood counts. 


“In children 6-12, dosage should generally not 
exceed 1000 mg daily. 


References 

1. Richens A. Juvenile and adult epilepsy. 
Practitioner 1975; 215(1281):653-659 

2. Troupin AS. The choice of anticonvulsants; 
proceedings of the 25th Western Institute on 
Epilepsy, March 26, 1975, Las Vegas, 
Nevada, p 5. 

3. Penry JK. Carbamazepine, valproic acid, 
clonazepam, in Treatment of Epilepsy Today, 
Ferris GS (Ed.), Oradell, N.J., Medical 
Economics Co., 1978, pp 11-24. 


Please turn page for brief prescribing information. 
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Tegretol 


carbamazepine 
USP 


Tegretol® 


carbamazepine USP 
Tablets of 200 mg 


Brief Summary of 
Prescribing Information 


WARNING 

SERIOUS AND SOMETIMES FATAL ABNOR- 
MALITIES OF BLOOD CELLS (APLASTIC 
ANEMIA, AGRANULOCYTOSIS, THROMBO- 
CYTOPENIA, AND LEUKOPENIA) HAVE BEEN 
REPORTED FOLLOWING TREATMENT WITH 
TEGRETOL, CARBAMAZEPINE. 

EARLY DETECTION OF HEMATOLOGIC CHANGE 
IS IMPORTANT SINCE. IN SOME PATIENTS, 
APLASTIC ANEMIA IS REVERSIBLE. 

COMPLETE PRETREATMENT BLOOD COUNTS, 
INCLUDING PLATELET AND POSSIBLY RE- 
TICULOCYTE AND SERUM IRON, SHOULD BE 
OBTAINED. ANY SIGNIFICANT ABNORMALITIES 
SHOULD RULE OUT USE OF THE DRUG. THESE 
SAME TESTS SHOULD BE REPEATED AT 
FREQUENT INTERVALS, POSSIBLY WEEKLY 
DURING THE FIRST THREE MONTHS OF 
THERAPY AND MONTHLY THEREAFTER FOR AT 
LEAST TWO TO THREE YEARS. THE DRUG 
SHOULD BE STOPPED IF ANY EVIDENCE OF 
BONE MARROW DEPRESSION DEVELOPS. 
PATIENTS SHOULD BE MADE AWARE OF THE 
EARLY TOXIC SIGNS AND SYMPTOMS OF A PO- 
TENTIAL HEMATOLOGIC PROBLEM, SUCH AS 
FEVER, SORE THROAT, ULCERS IN THE MOUTH, 
EASY BRUISING, PETECHIAL OR PURPURIC 
HEMORRHAGE, AND SHOULD BE ADVISED TO 
DISCONTINUE THE DRUG AND TO REPORT TO 
THE PHYSICIAN IMMEDIATELY IF ANY SUCH 
SIGNS OR SYMPTOMS APPEAR 





This drug is not a simple analgesic and should 
not be used for the relief of trivial aches or pains. 
Treatment of epilepsy should be restricted to 
those classifications listed under "Indications." 
Before prescribing Tegretol, the physician should 
be thoroughly familiar with the details of this 
prescribing information, particularly regarding 
use with other drugs, especially those which ac- 
centuate toxicity potential. 


Indications Epilepsy: Tegretol is indicated for the fol- 
lowing conditions in patients wo have not re- 
sponded satisfactorily to treatment with cther 
agents such as phenytoin, phenobarbita , and/or 
primidone: 

1.Partial seizures with complex symptomatology 
(psychomotor, temporal lobe). Patients with these 
seizures appear to show greate: improvement than 
those with other types. 

2 Generalized tonic-clonic seizures (grand mal). 

3. Mixed seizure patterns which include the above, 
or other partial or generalized seizures. 

Absence seizures (petit mal) dc not appear to be 
controlled by Tegretol. 

Because of the necessity for frequent laboratory 
evaluation for potentially serious side eftects, 
Tegretol is not recommended as the drug of first 
choice in seizure disorders. It should be reserved 
for patients whose seizures are difficult to control 
and/or patients experiencing marked side effects 
(e.g., excessive sedation). 

Trigeminal Neuralgia: Tegretol is indicated in the 
treatment of the pain associated with true trigemi- 
nal neuralgia. 

Beneficial results have also been reported in glos- 
sopharyngeal neuralgia. 

Contraindications Tegretol should not be used in 
patients with a history cf previous bone marrow 
depression and/or hypersensitivity to the drug, 
or in patients with a known sensitivity to-any of 
the tricyclic compounds, such as amitriptyline, 
desipramine, imipramine, protriptyline, nortrip- 
tyline, etc. Likewise, or theoretical grounds its 
use with monoamine oxidase inhibitors is not 
recommended. When administering Tegretol to 
patients receiving MAO inhibitors, the MAO in- 
hibitors should be discontinued and as long a 
drug-free interval should elapse as the-clinical 
situation permits with a minimum of fourteen 
days. 

Warnings The drug should be discontinued if evi- 
dence of significant bone marrow depression 
occurs. In general, Tegretol should be discon- 
tinued if a patient sustains evidence of marrow 
suppression as follows: 


1) Erythrocytes less than 4.0 m/crnm 
Hematocrit less than 32% 
Hemoglobin less than 11 gm% 

2) Leukocytes less than 4000/cmm 

3) Platelets less than 100,000:cmm 

4) Reticulocytes less than 0.396 (20,000/cmm) 


5) Serum iron greater than 150 pgm% 
Patients with a history of adverse hematologic 
reaction to any drug may be particulatly at risk. 
Usage in Pregnancy: The ef'ects of Tegretol in 
human pregnancy and nurs ng infants are un- 
known. Breakthrough bleed ng has been re- 
ported among patients receiving concomitant 
oral contraceptives and their reliability may be 
adversely affected. 

Recent reports suggest an association between 
the use of anticonvulsant drugs by wamen with 
epilepsy and an elevated inc: dence of birth de- 
fects in children born to these women Data are 
more extensive with respec: to diphenylhydan- 
toin and phenobarbital, but these are also the 
most commonly prescribed anticonvulsants; 
less systematic or anecdotal reports suggest a 
possible similar association with the use of all 
known anticonvulsart drugs 

The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to 
prove a definite cause-and-effect relationship. 
There are intrinsic methodclogic problems in ob- 
taining adequate data on drug teratogenicity in 
humans; the possibility also exists that other fac- 
tors, e.g., genetic factors or the epileotic condi- 
tion itself, may be more important than drug 
therapy in leading to birth defects. The great 
majority of mothers on anticonvulsant medica- 
tion deliver normal infants. 

It is important to note that anticonvulsant drugs 
should not be discontinued in patients in whom 
the drug is administered tc prevent major sei- 
zures because of the strong possibilty of pre- 
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cipitating status esilepticuswith attendant. 
hypoxia anc threz to life. in-ndividual'cases 
where the severithand freqiency of the seizure 
disorder are such hat the removal o? medication 
does not pose a-serious threat to the patient, 
discontinuasien ofthe drug may be considered 
priora and durine pregnancy, although it cannot 
be sac with anycontidence that even minor sei- 
zures ao nc: posesseme hazard to tre develop- 
ing em oryoor fets. 
Adverseeffeets neve been ebserved in repro- 
. duction studies inenimals g ven Tegretol orally. 
inratteratoiogy stucies, 20 135 offspring 
showed kinked ris'at 259 mg/kg and 4 of 119 
offsosing at 550 m3/kg showed other anomalies 
` [ciest zaiate1 !), tapes (1), anophthalmos (2)]. In 
reproduction studs, nursimg rats demonstrated 
a lack ef weight g- irand ar unkempt appear- 
anc ata materne cosace Èvel of 200 mg/kg. 
Thexrescribiag pmysician will wish to weigh 
theseconsideratiens in teeing or counseling 
€pi'=pic women G cnildbee ring potential. 
Use cf Tegretol im womenofthildbearing poten- 
tial shouid be=consicGerec only when the clinical 
situaticn werrants=he risk It is inadvisable for 
momers takeng Tegretol to nurse. 
Tegreral has showa mild anscholinergic activity; 
the cre, patient with increased intraocular 
pressure shouldik= closey observed during 
therapy 
Because of the reationshpof the drug to other 
tricyciic compour-s. the psssibility of activation 
of eletent psvchozisand in elderly patients, of 
 €or*usion or agite:icn should be borne in mind. 
Since dizzimess amc-drows:'»ess may occur, 
paBents sheuid De cautioned about the hazards of 
operating machir=ry or automobiles or engaging 
irother potentiall cangercus tasks. 
Precautions 3efor- imtiatiagttherapy, the following 
prczedures are reccmmended: 
Detailed histeryznc physical examination. 
Therapy sheuldtzs prescribed only after critical 
Demetii-to-rsk apwraisal n patients with a history of 
cardiac. hepatic er renal denage, history of ad- 
verse hematologiz reactiorrto other drugs or who 
Navoihad irterruc-ed courses of therapy with 
Tegretol. ' 
Complete pretre=ment bland counts, including 
plateset anc possoly reticucyte and serum iron, 
shouic bect!ained Anysignificant abnormalities 
shouid leout ue of the d'ug. These same tests 
showd be repeat -deat frequent intervals, possibly 
wesHiy, durng the first three months of therapy anc 
montmy.thereafte for at east two to three years. 
Baseline evaiuations of lwe function, particularly 
in patients with a history of iver disease. Liver 
funstion tests must de perfarmed at regular inter- 
vals dunngtreatr ent with nis drug since liver 
damage may occur Thedrig shou d be discon- 
tinued immediatey m cases of aggravated liver 
dysfunction or acive liver aisease. 
Baseline anc perodic eve examinations, including 
siitMamp, tardus: omy and xonometry. These are 
recommended ic- patiertsDeing treated with this 
drugsincemany Dhenothiezines and related 
ürugshave beer-shown to-ause eye changes. 
Baseline and pempdic cempiete urinalysis and 
BUN cetermmatiens. These are recommended for 
pat erts treated with thisacent because of ob- 
served renaldys.unction. 
Cacimagenesis and Mutagenesis. Carbamaz- 
epme. when.adrr nistered 2 Sprague-Dawley rats 
for-wo years inte diet at eoses of 25, 75, and 250 
mc'g'day resulsc in a dcse-related increase in 
the incidence of eesatoce"ular turrors in females 
and n benign irterstitial cel adenomas in the 
tes:esof males. 
Carbamazepine must, therfore, be considered to 
becarscincgenic sn Sprague-Dawley rats. Bacterial 
«and mammalian mutagenicity stud es using car- 
berazepime produced negative results. The sig- 
nificance c? thes« fndingsrelative to the use of 
catemazepine 3 humans is, at present, un- 
known. | 
Adverse Reactiors | adverse react ons are of such 
severity thatthe drug must be discontinued, the 
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physician must®e aware that abrupt discontinua- 
tion of any anticonvulsant drug in a responsive 
epileptic patier* may lead to seizures or even 
Stalus epilepticus with its life-threatening hazards. 
The adverse re actions most frequently observed, 
particularly durng the initial phases of therapy, are 
dizziness, drowsiness, unsteadiness, nausea, and 
vomiting. To mimimize the possibility of such reac- 
tions, therapy sould be initiated at the low dosage 
recommended 

The following a3ditional adverse reactions have 
been reported: 

Hemopoietic Sestem: Aplastic anemia, 
leukopenia, ag anulocytosis, ecsinophilia, 
leukocytosis, thrombocytopenia, purpura. 
Hepatic: Abnornalities in liver function tests and 
cholestatic anc hepatocellular jaundice. 
Genitourinary System: Urinary frequency, acute 
urinary retentiom, oliguria with elevated blood 
pressure, renal*ailure, azotemia and impotence. 
Albuminuria, gcosuria, elevated BUN and micro- 
scopic deposits in the urine have also been re- 
ported. 

Testicular atrophy occurred in rats receiving 
Tegretol orally fom 4 to 52 weeks at dosage leveis 
of 50 to 400 mc kg/day. In dogs. it produced a 
brownish discGoration, presumably a metabolite, 
in the urinary badder at dosage levels of 50 mg/kg 
and higher. Re 3vance of these findings to humans 
is unknown. 

Nervous System: Dizziness, drowsiness, distur- 
bances of coordination, confusion, headache, 
fatigue, blurrec vision, visual hallucinations, tran- 
sient diplopia and oculomotor disturbances. 
speech disturtances, and abnormal involuntary 
movements, peripheral neuritis and paresthesias, 
depression wit? agitation, talkativeness, nystag- 
mus, tinnitus, &d hyperacusis. 

There have been reports of associated paralysis 
and other symptoms of cerebral arterial insuffi- 
ciency, but the =xact relationship of these reac- 
tions to the drug has not been established. 

Skin: Pruritic amd erythematous rashes, urticaria, 
Stevens-Johns»n syndrome, photosensitivity reac- 
tions, alteratiors in skin pigmentation, exfoliative 
dermatitis, alopecia, diaphoresis, erythema mul- 
tiforme and no#osum, and aggravation of dis- 
seminated lupæs erythematosus. In certain cases, 
discontinuatiom of therapy may be necessary. 
Digestive System: Nausea, vomiting, gastric dis- 
tress and abdaminal pain, diarrhea. constipation, 
anorexia, and eiryness of the mouth and pharynx, 
including glosstis and stomatitis. 

Cardiovascula System: Congestive heart failure, 
aggravation ofhypertension, hypotension, syn- 
cope and collapse, edema, primary throm- 
bophlebitis, rezurrence of thrombophlebitis, ag- 
gravation of ccronary artery disease, and 
adenopathy orlymphadenopathy. 

Some of these sardiovascular complications have 
resulted in fat&ties. Arrhythmias and AV block 
have been reported. Myocardial infarction has 
been associated with other tricyclic compounds. 
Eyes: There have been scattered, punctate, corti- 
cal lens opacittes reported, as well as conjuncti- 
vitis. Although direct causal relationship has not 
been established, many phenothiazines and 
related drugs Bave been shown to cause eye 
changes. 
Musculoskeletal: Aching joints and muscles, and leg 
cramps. 

Metabolic: Fewer and chills. Inappropriate antidiuretic 
hormone synd®ome has been reported. Alterations of 
thyroid functioe have been reported in combination 
therapy with oer anticonvulsant medications. 
Thyroid functicn tests have been reported to have 
decreased valles with Tegretol alone. 


Dosage and Administration Monitoring of blood 


levels has incrsased the efficacy and safety of 
anticonvulsan's (see Actions). Dosage should be 
adjusted to the needs of the individual patient. A 
low initial dailysdosage with a gradual increase is 
advised. As scon as adequate control is achieved, 
the dosage may be reduced very gradually to the 
minimum effective level. 

Epilepsy (see ndications): 
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How Supplied Round, whit, single-scored tablets 


Adults and children over 2 years of age-nitial: — 
One tablet (200 mg) b.i.d. on the first day. Increase ^ 
gradually by adding up tc 200 mg per day usinga - 51 3 
t.i.d. or q.i.d. regimen unti the best response isob- 
tained. Dosage should generally not exceed 1000 ~ 
mg daily in children 12 to ^5 years of age, and 1200 
mg daily in patients above 15 years of age. Doses - 
up to 1600 mg daily have Deen used in adultsin 
rare instances. A 
Maintenance: Adjust dosage to the minimum ef- — 
fective level, usually 4-6 tablets (800-1200mg) 
daily. ' | * 
Children 6-12 years of age -Initial: One-half tablet — 
(100 mg) b.i.d. on the first:day. Increase gradually — | 
by adding 100 mg per day using a t.i.d. or q.i.d. 
regimen until the best response is obtained. Dos- 
age should generally not exceed 1000 mg. Ü 
Maintenance: Adjust dosage to the minimum ef- 
fective level, usually 2-4 tablets (400-800 mg) et. 
daily. T. 
Combination Therapy: Tegretol may be used alone © 
or with other anticonvulsants. When added to exist- 
ing anticonvulsant therapy, the drug should be 
added gradually while the other anticonvulsants 
are maintained or gradually decreased. 

Trigeminal Neuralgia (see Indications): . 
Initial: One-half tablet (100 mg) b.i.d. on the first 
day for a total daily dose cf 200 mg. This daily 
dose may be increased by up to 200 mg a day 
using increments of one-half tablet every 12 hours 
only as needed to achieve freedom from pain. Do - 
not exceed 1200 mg daily Tablets should be taken | 
with meals. 

Maintenance: Control of pain can be maintained in 
most patients with 400 rnc to 800 mg daily. How- 
ever, some cases may besnaintained on as little as 
200 mg daily, while others may require as much as 
1200 mg daily. At least conce every 3 months 
throughout the treatment deriod, attempts should 
be made to reduce the dcse to the minimum effec- 
tive level or even to discontinue the drug. 
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of 200 mg in bottles of 100 and 1000, and Unit 
Dose Packages of 100. "5 


Dispense in tight container (USP). 
667104 C79-19 (7/79) 


For complete details, including description, actions Xj 
and overdosage, please see ‘ull prescribing informa- 
tion. 
3 
GEIGY Pharmaceuticals n- 
Division of CIBA-GEIGY Corporation } 
Ardsley, New York 10502 


319-1694-A 
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In Parkinsons disease: 


Now-more than ever- 
practical from the start 


Sinemet 25/100 


containing 25 mg carbidopa' and 100 mg e 












To initiate therapy 
SINEMET 25,100 ts particularly suitable for starting therapy. 


To adjust therapy in selected patients 
SINEMET 25/100 provides adjustment options for patients already on SINEMET 
who require either relatively less levodopa or relatively more carbidopa. 


To help minimize gastrointestinal reacticns 

SINSMET 25,100 provides a carbidopa-to-levodopa ratio of 7:4, whereas 

the other cosage forms of SINEMET contain a 1:10 rati». This relatively higher 
oroporticn of carbioopa may reduce or eliminate the nausea and vomiting 
experienced by some patients receiving SINEMET 10/700. 


Important considerations before initiatirg therapy 
SINEMET is contraindicated in: 

e Patients receiving monoamine oxidase inhibitors. These inhibitors must be 
discontinued at least two weeks prior to initiating therapy with SINEMET. 

e Patients with known hypersensitivity to this drug. 

e Patients with narrow-angle glaucoma. (Patients with chronic wide-angle 
glaucome may be treated cautiously with SINEMET previded the intraocular 
pressure is well controlled and the patient is monitored carefully for changes in 
inwaocular pressure during therapy.) 

e Patients with suspicious, undiagnosed skin lesions or a history of melanoma. 


Because of increased brain dopamine levels, both therepeutic and adverse 
reactions “specifically involuntary movements and mental disturbances) occur at 
lower doses and mere rapidly with SINEMET than with levodopa. In order 

to reduce adverse reactions, it is necessary to individuaize therapy and monitor 
the patient closely curing periods. of dosage adjustment The occurrence of 
involuntary movements may require dosage reduction. Blepharospasm may be a 
usefu! early sign of excess dosage in some patients. 

instruct patients not to take levodopa with SINEMET unless you specifically 
recommenc it. 





“anhydrous equivalent 


MSI Fer a brief summary of prescribing information, 
please see fellowing page. 


Comyaght © 1980by Merck & Co., INC 
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Dosage Guidelines 

Individualized dosage—a key to clinical 

success with SINEMET 

e begin when symptoms interfere with 
normal activities 

e adjust as necessary to help maintain 
relief of symptoms 


Start with 


SINEMET” 25/100 


containing 25 mg carbidopa* 
and 100 mg levodopa 


one 25/100 tablet t.i.d. 


The option of initiating therapy with 
SINEMET 10/100 t.i.d. is still available. 


If necessary to control symptoms, dosage 
may be increased by one tablet every day 
or every other day until a dosage of six 
tablets of SINEMET 25/100 or SINEMET 
10/100 a day is reached. When it is evident 
that patients need more levodopa— 


Transfer to 


SINEMET” 25/250 


containing 25 mg carbidopa * 
and 250 mg levodopa 


one 25/250 tablet t.i.d. 


If still further titration is necessary, dosage 
with SINEMET 25/250 may be increased 
by one-half or one tablet every day or 
every other day to a maximum of eight 
tablets a day. Most patients can be main- 
tained on three to six tablets of SINEMET 
25/250 a day given in divided doses (t.i.d. 
or q.i.d.). If additional titration is needed, 
see full prescribing information. 


For patients transferred 


from levodopa 

DISCONTINUE LEVODOPA AT LEAST 
8 HOURS BEFORE STARTING SINEMET. 
The starting dose for SINEMET should 
provide about 25 percent of previous levo- 
dopa requirements. (Patients receiving 
less than 1500. mg of levodopa a -day 
should be started on one tablet of 
SINEMET 10/100 or SINEMET 25/100 
t.i.d. orq.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amantadine 
may be added or continued during treat- 
ment with SINEMET. Their dosages may 
have to be adjusted accordingly. 


* anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 





Now-more than ever- practical from the start 








Sinemet 25/100 


containing 25 mg carbidopa' and 100 mg levodopa 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO nhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET. 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levodopa 
dosage. (See Dosage and Administration section 
of full prescribing information.) Patients taking 
SINEMET should be instructed not to take addi- 
tional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. All 
patients should be observed carefully for develop- 
ment of depression with concomitant suicidal ten- 
dencies. Treat with caution patients with past or 
current psychoses. Because carbidopa permits 
more levodopa to reach ihe brain and, thus, more 
dopamine to be formed, dyskinesias may occur at 
lower dosages and Sooner with SINEMET than 
with levodopa. Occurrence of dyskinesias may 
require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal ma'formations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET shoulc not be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renai function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of evodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects af levodopa in Parkin- ' 
son's disease have been reported to be reversed 
by phenytoin and papaverine. Fatients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and otner involuntary move- 
ments. Other serious adverse reactions are mental 
changes including paranoid ideation and psy- 
chotic episodes, depression with or without de- 
velopment of suicidal tendencies, and dementia. 
Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexie, vomiting, and 
dizziness. 

Rarely, G.I. bleeding, development of duodenal 
ulcer, hypertension, phlebitis, hemolytic anemia, 
leukopenia, and agranulocytosis have occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness and 
faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm ‘may be taken as 
an early sign of excess dosage; consider dosage 
reduction at this time), trismus, burning sensation 
of tongue, bitter taste, diarrhea, constipation, flat- 
ulence, flushing, skin rash, increased sweating, 
bizarre breathing patterns. urinary retention, uri- 
nary incontinence, diplopia, blurred vision, dilated 
pupils, hot flashes, weight gain or loss, dark sweat 
and/or urine, oculogyric crises, sense of stimula- 
tion, hiccups, edema, loss of hair, hoarseness, 
priapism, and activation of latent Horner's syn- 
drome. 

Abnormalities in laboratory tests may include 

elevations of blood urea nitrogen, SGOT, SGPT, 
lactic dehydrogenase, bilisubin, alkaline phospha- 
tase, protein-bound iodine, and positive Coombs 
test. More commonly, levels of blood urea nitro- 
gen, creatinine, and uric acid are lower during 
administration of SINEMET than with levodopa. 
Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosagewith levodopa; however, 
pyridoxine is not effective in reversing the actions 
of SINEMET. 
How Supplied: Tablets SINEMET 10/100 and 
SINEMET 25/250 are supplied in bottles of 100, 
and in single unit packages of 100. Tablets 
SINEMET 25/100 are supplied in bottles of 100. 
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M S D For more detailed information, 
consult your MSD representa- 


tive or see ful prescribing 
E CA information. Merck Sharp & 
HA Dohme, Division of Merck & 
OHME Co., nc., West Point, Pa. 19486 


MODULAR EVOKED POTENTIAL SYSTEM 








MAINFRAME AVERAGER 
GER 


* Compac, inexpensive, easy to operate 

* | weive-bit amplirude resolution facilitates signal 
acquisition against high background noise 

e Artfact edit (optional) has adjustable reject 
criterion. 

® Independant gain and frequency-response 
controis for each channel 

e Simpiifed multichannel memory controls. Same 
number c data points per channe! regardless 
of the number of channels acquired 

e Direc monitoring of patient signal at any sweep 
speed dumng average acquisition 


EXPANSION MODULES — 

* Allow customized expansion of system 
capabilities 

® Protect agcinst obsolescence 

* Available Medules include Waveform Processor 
fo add, subtract cr superimpose waveforms. 
Cursor to give digtal readout of amplitudes & 
latences. Audio Monitor for noise detection and 
EMG. Wice selection of stimulus modules for 
testinc in all sensory modalities 


PREAMPLIFIER 


* Compact, lightweight * Optional built-in electrode impedance 
* Instrument powered (no battery tester 
pack) * Outstanding specifications include 
* Optical patien- isolation for electrical very high common made rejection 
safety ratio, and input impedance, fast 





settling time, and low internal noise 


Designed for optimal recording of all types of ideal for routine clinical 


evoked potentials electromyography 
SOMATOSENSORY AUDITORY VSUAL 


EXTENSOR DIGITORUM 
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In certain patients with spasticity, 


helps change 


“CANT DO"ic^CAN 








To relieve signs and symptoms of 
spasticity due to multiple sclerosis, 
spinal cord injury/ diseases 


LIORESAL 
baclofen 


control of spasms occurs mainly at 
spinal level 


Lioresal inhibits both monosynaptic and poly- 
synaptic reflex impulses at the spinal level. 
This mode of action is believed to provide relief 
of spasticity and muscular rigidity. In addition, 
activity at the supraspinal level mey contribute 
to its clinical efficacy. 


improved function . .. more independence 


Many patients with multiple sclerosis or other 
spinal cord impairments are disturbed by the 
lack of independence caused by clonus and 
spasticity. Lioresal helps relieve these symp- 
toms, which often improves physiclogic 
function and self-confidence. Several studies’? 
have reported on the effectiveness of Lioresal 
in patients with spasticity. 


helps promote physical therapy 


For the patient who cannot control even the 
slightest movements, physical therapy can be 
physically and emotionally upsetting. Lioresal 
helps relieve the pain associated with flexor 
spasms and decreases muscular rigidity and 
clonus. The patient is usually more comfortable 
and receptive to exercise and phys cal activity.? 


no hepatotoxicity reported 


With Lioresal, the majority of repor-ed side 
effects were transient and benign: drowsiness, 
dizziness, and weakness were the r»ost com- 
mon. No hepatotoxicity has been reported — an 
important factor to consider when planning 
long-term therapy for these patients. 


avoids excessive sedation 


Because many patients must pursue their every- 
day activities with normal mental acuity, 
excessive sedation can be an additional handi- 
cap. This is usually not a problem with Lioresal. 
However, because transient drowsiness can 
occur, patients should be cautionec against the 
operation of automobiles or dangerous 
machinery. 


Ina few patients increased SGOT, elevated 
alkaline phosphatase and elevated »lood sugar 
have been reported. Gastrointestinal and other: 
side effects have also been reported. 


Please read the brief summary of the pre- 
scribing information on the next pace for details 
regarding abrupt drug withdrawal, impaired 
renal function, stroke, and pregnancy. 
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To relieve signs and symptoms of 


spasticity due to multiple sclerosis, 


spinal cord injury/diseases 


LIORESAL 


baclofen 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not 


show immediately, so it is important to continue 


the drug for a reasonable period until the 
optimum effect is achieved. Avoid abrupt with- 
drawal (see Warnings). 

Dosage should be titrated. The following dos- 
age titration schedule is suggested. 
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Improvement is not always immediately appar- 
ent; therefore continue for a reasonable period 
until optimum effect is achieved (usually be- 
tween 40-80 mg daily). The total daily dose 
should not exceed a maximum of 80 mg daily 
(20 mg q.i.d.). For full information, including 
dosage schedule and administration, please 
read the prescribing information. 


Lioresal” bacioten 
Tablets of 10 mg 
Muscle Relaxant, Antispastic 


Brief Summary of Prescribing Information 


Indications Lioresal is useful for the alleviation of 
signs and symptoms of spasticity resulting from 
multiple sclerosis, particularly for the relief of flexor 
spasms and concomitant pain, clonus, and muscu- 
lar rigidity. 
Patients should have reversible spasticity so that 
Lioresal treatment will aid in restoring residual func- 
tion. 
Lioresal may also be of some value in patients with 
spinal cord injuries and other spinal cord diseases. 
Lioresal is not indicated in the treatment of skeletal 
muscle spasm resulting from rheumatic disorders 
The efficacy of Lioresal in stroke, cerebral palsy, 
and Parkinson's disease has not been established 
and, therefore, it is not recommended for these 
conditions. 
Contraindications Hypersensitivity to baclofen 
Warnings 
a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal. There- 
fore, except for serious adverse reactions, the 
dose should be reduced slowly when the drug is 
discontinued 


b Impaired Renal Function: Because Lioresal is 
primarily excreted unchanged through the kid- 
neys, it should be given with caution, and it may 
be necessary to reduce the dosage. 

c. Stroke: Lioresal has not significantly benefited 
patients with stroke. These patients have also 
shown poor tolerability to the drug. 

d Pregnancy: Lioresal has been shown to increase 
the incidence of ompha oceles (ventral hernias) 
in fetuses of rats given approximately 13 times 
the maximum dose recommended for human 
use, at a dose which caused significant reduc- 
tions in food intake and weight gain in dams. This 
abnormality was not seen in mice or rabbits 
There was also an increased incidence of in- 
complete sternebral ossification in fetuses of rats 
given approximately 13 times the maximum rec- 
ommended human dose, and an increased inci- 
dence of unossified phalangeal nuclei of 
forelimbs and hindlimbs in fetuses of rabbits 
given approximately 7 times the maximum rec- 
ommended human dose. In mice, no teratogenic 
effects were observed, although reductions in 
mean fetal weight with consequent delays in 
skeletal ossification were present when dams 
were given 17 or 34 times the human daily dose. 
There are no studies in pregnant women. Lioresal 
should be used during pregnancy only if the 
benefit clearly justifies the potential risk to the 
fetus 

Precautions Safe use of Lioresal in children under 

age 12 has not been established, and it is, there- 

fore, not recommended for use in children. 

Because of the possibility of sedation, patients 

should be cautioned regarding the operation of 

automobiles or other dancerous machinery, and ac- 
tivities made hazardous by decreased alertness. 

Patients should also be cautioned that the central 

nervous system effects of Lioresal may be additive 

to those of alcoho! and ather CNS depressants. 

Lioresal should be used with caution where spastic- 

ity IS utilized to sustain upright posture and balance 

in locomotion or wheneve: spasticity is utilized to 
obtain increased function 

In patients with epilepsy, the clinical state and elec- 

troencephalogramshould be monitored at regular 

intervals, since deterioration in seizure control and 

EEG have been reported occasionally in patients 

taking Lioresal 

Itis not known whether this drug is excreted in 

human milk. As a general rule, nursing should not 

be undertaken while a patient is on a drug since 
many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian 

cysts and a less marked increase in enlarged 

end/or hemorrhagic adrenal glands was observed 
in female rats treated chronically with Lioresal. The 
relevance of these findings to humans is not known 

Adverse Reactions The most common is transient 

drowsiness (10-63%). In ane controlled study of 175 





patients, transient drowsiness was observed in 
63% of those receiving Lioresal compared to 36% 
of those in the placebo group. Other common ad- 
verse reactions are dizziness (5-15%), weakness 
(5-1596) and fatigue (2-496). Others reported: 
Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%); and, rarely, euphoria, ex- 
citement, depression, hallucinations, paresthesia, 
muscle pain, tinnitus, slurred speech, coordination 
disorder, tremor, rigidity, dystonia, ataxia, blurred 
vision, nystagmus, strabismus, miosis, mydriasis, 
diplopia, dysarthria, epileptic seizure 
Cardiovascular: Hypotension (0-9%). Rare 
instances of dyspnea, palpitation, chest pain, 
syncope 

Gastrointestinal: Nausea (4-12%), constipation 
(2-696); and, rarely, dry mouth, anorexia, taste dis- 
order, abdominal pain, vomiting. diarrhea, and 
positive test for occult bload in stcol. 
Genitourinary: Urinary frequency (2-696); and, 
rarely, enuresis, urinary retention, dysuria, impo- 
tence, inability to ejaculate, nocturia, hematuria. 
Other: Instances of rash, pruritus, ankle edema, 
excessive perspiration, weight gain, nasal 
congestion. 

Some of the CNS and genitourina;y symptoms may 
be related to the underlying disease rather than to 
drug therapy. 

The following laboratory tests hav2 been found to 
be abnormal in a few patients recaiving Lioresal: 
increased SGOT, elevated alkal ne phosphatase, 
and elevation of blood sugar. 

How Supplied White, oval, single-scored tablets 
of 10 mg in bottles of 100 and Unit Dose Packages 
of 100. 


For complete details, including description, ac- 


tions, dosage and administration, and overdosage, 
please see full prescribing information. 
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Carotid Artery Disease, 
Carotid Endarterectomy, and Behavior 


Mark P. Edly PhD: David C. Garron, PhD; Hushang Javid, MD, PhD 


* Thirty-fivecarotic endarterectomy pa- 
tients anc 17 peripheral vascular surgery 
conirois were evaluated psychologically 
preeperatvely and postoperatively. The 
endarterectemy sample was restricted to 
patients wit» transient ischemic attacks. 
Neuropsychological tests included mea- 
sures of language, attention, memory, 
probiem solving, and sensory and motor 
skills. Pessenality tests included mea- 
sures of eeneral psychopathology, with 
specific evaluation o! anxiety and depres- 
sion. Mear scores of the endarterectomy 
and centrcl groups were not statistically 
signilicantyy different preoperatively for 
any tesi. Postoperatively, only the endar- 
lerectomy group showed mean improve- 
ment on measures of memory and verbal 
fluency. Beth groups showed improve- 
menton several other neuropsychological 
measures, and iv reduction in state anxi- 
ety anc on another indicator of psychopa- 
thology. Erzarterectomy patients whose 
cognition improved postoperatively were 
younger, better educated, and had lower 
admitting systolic bloed pressure; they 
also tended'tc have a lesser incidence of 
generalized vascular disease. 

(Arch Neurol 37:743-748, 1980) 
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Since carotd endarterectomy was 
first introduced,’ its importance in 
preventing cerebrovascular episodes 
and prolongir g life has received much 
attention, bu- several issues concern- 
ing the sequelae of surgery remain 
unresolved. Selient among these is the 
effect of caretid endarterectomy on 
mentation. W th the current emphasis 
on objective aad subjective evaluation 
of quality of life following surgery, 
and in light of the plausibility of 
mental changes following procedures 
affecting the cerebral circulation, this 
is an importart variable to monitor. 
Several evaluations of the effects of 
carotid endarterectomy on intellectual 
function have appeared, but results 
are discordant. Because previous 
studies have either included patients 
nonhomogeneaus neurologically be- 
fore surgery, employed unspecified 
sampling procedures, or provided no 
control for the effects of practice on 
postoperative performance, the issue 
remains unset-led. In addition, al- 
though the var ability in the effect of 
surgery on intellectual behavior is 
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observed clinically, systematic study 
of the factors related to behavior 
change is lacking. From a medical 
standpoint, the major purpose of ca- 
rotid endarterectomy is prevention of 
transient and permanent cerebrovas- 
cular episodes; the de-ermination of 
the prophylactie value of the surgery 
for mentation is also ef considerable 
interest, but requires a research 
design that randomly assigns patients 
with carotid disease to a surgical or to 
an untreated contro. group. Given 
standard current prac-ice, in which 
patients are referred specifically for 
surgery, this is not feasible. We 
assessed the sequelae of carotid 
endarterectomy, in a design allowing 
for control of the effects of practice 
and of preoperative anxiety, and con- 
ducted a preliminary exploration of 
the factors related to differential 
behavior change. 


PATIENTS AND METHODS 
Patients 


The original experimen-al group con- 
sisted of 41 patients admitted to the car- 
diovascular surgery service for carotid 
endarterectomy. Only patients with a his- 
tory of transient ischemic at:acks were 
eligible; they were included if willing to 
give informed consent (ollowing full 
explanation of the assessment procedures) 
and if their hospital schecul» allowed time 

«for the. preoperative evalua-ion. Excluded 
from-the sample were patients who were 
asymptomatie. or who had suffered com- 
pleted strokes: Patients with psychiatric 
illness or other neurological cisease, as well 
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as those who were in acute physical dis- 
tress, were also excluded. As six patients in 
the original group were unwilling or unable 
to undergo postoperative evaluation, the 
final sample consisted of 35 patients. 
Twenty-three were male and 12 female, 
with a mean age of 62.3 (-- 8.3) years and a 
mean education of 12.6 (+3.7) years. All 
were right-handed. Twelve had left, 13 
right, and 10 bilateral carotid endarterec- 
tomy. 

The control group consisted of 20 
patients admitted to the cardiovascular 
surgery service for peripheral vascular sur- 
gery not involving the cerebral circulation. 
Patients were included if willing to give 
informed consent (following full explana- 
tion of assessment procedures) and if their 
hospital schedule allowed time for the pre- 
operative evaluation. Control patients 
were matched groupwise for age and edu- 
cation with those in the experimental sam- 
ple. Patients with signs or symptoms of 
carotid disease or with a history of neuro- 
logical or psychiatric illness were excluded, 
as were those in any acute physical dis- 
tress. As three patients were unwilling to 
undergo postoperative testing, the final 
sample consisted of 17 patients. Fourteen 
were male and three female; their mean 
age was 61.4 (— 7.9) years and mean educa- 
tion 12.5 (+2.6) years. All were right- 
handed. 


Methods 


Diagnostic and Surgical Procedures.— 
Prior to surgery, all patients underwent an 
admitting history and physical examina- 
tion, routine chest roentgenogram, ECG, 
and a series of blood tests. All carotid 
surgery patients also underwent cerebral 
angiography, most often via the right 
retrograde brachial and left percutaneous 
carotid approach. 

The general indication for carotid endar- 
terectomy was either (1) stenosis of 70% or 
greater or (2) ulcerated carotid artery 
plaque. Decisions regarding the advisabili- 
ty of surgery were made on an individual 
basis, following recommendation of the 
attending surgeon. The technique of carot- 
id endarterectomy has been described 
elsewhere.'^ All operations were performed 
with the patient under general anesthesia, 
using a Javid shunt to maintain cerebral 
cireulation. When bilateral endarterectomy 
was required, the two procedures were 
staged at least one week apart. 

Psychological Evaluation.—Two types of 
psychological tests were employed: tests of 
cognitive function (neuropsychological 
tests) and tests of personality. Each test, 
with a brief description of the functions 
evaluated, is listed in Table 1. The neuro- 
psychological measures were selected to 
sample a broad range of functions. To 
minimize practice effects on tests in which 
prior exposure might affect scores, alter- 
nate forms were used postoperatively. Per- 
sonality measures were chosen to provide 
an evaluation of general psychopathology 
and to allow for a specific survey of anxiety 
and depression, as these variables might be 
related to intellectual change. 

To assess subjective evaluation of 
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Table 1 —Neuropsychological and Personality Batteries 


General Functions 


Neuropsychological oe 
Wechsler Memory Scale 


Wells-Ruesch Memory for Objects Test 


Minnesota Test for Differential Diagnosis of 
Aphasia, Sentence Production Subtest 


Benton Controlled Word Association Test 


Peabody Picture Vocabulary Test 
Rush-Presbyterian-St Luke's Tests of Stereog- 


nosis and Praxis 


Spreen-Benton Right-Left Discrimination Test 


(partial) 


Stanford-Binet Intelligence Test, Picture 
Absurdities Subtest 


Educational Testing Service Hidden Patterns 


Test 


Recent and remote memory, attention 
Recent memory 


Expressive language 
Expressive language (fluency) 
Receptive language, verbal IQ 
Stereognosis, ideationa and 


ideomotor praxis 
Right-left discrimination 


Social judgment 


Perceptual analysis 


Wells-Ruesch Arithmetical Reasoning Test Numerical problem solving 


Gorham Proverbs Test (partial) 


Personality battery 
State-Trait Anxiety Scale 


Mini-Mult 





changes in mentation following surgery, a 
brief questionnaire was given to each 
patient; it asked whether memory, think- 
ing ability, speaking ability, energy, 
enthusiasm, and mood were “better,” 
“worse,” or “the same” following surgery. 

Evaluations were conducted by a trained 
neuropsychologist. Preoperative evalua- 
tion took place within 72 hours of surgery. 
Postoperative evaluation was planned for 
four to eight weeks following surgery; the 
mean interval between surgery and post- 
operative evaluation was 50.9 (+ 25.5) days 
in the carotid endarterectomy group and 
51.5 (+ 15.2) days in the control group. 

Statistical Analysis.-The primary ana- 
lyses related to the evaluation of (1) preop- 
erative behavioral deficits in the carotid 
endarterectomy group as compared with 
the control group and (2) group change in 
behavior following surgery. We used a 
two-factor analysis of variance with 
repeated measures on one factor, with post 
hoc comparisons using the Tukey Honestly 
Significant Difference test. Each measure 
in the neuropsychological battery and each 
scale of the Mini-Mult and the State-Trait 
Anxiety Inventory were analyzed sepa- 
rately. 

The secondary analyses related to the 
investigation of the factors being on dif- 
ferential change in cognitive function fol- 
lowing carotid endarterectomy. We first 
categorized each carotid endarterectomy 
patient as "improved," "unchanged," or 
"deteriorated" postoperatively on each 
neuropsychological test administered, by a 
technique described fully elsewhere.'' This 
method, utilizing linear regression equa- 
tions, provides an estimate of the likeli- 
hood that the postoperative score of a 
carotid endarterectomy patient on a partic- 
ular test is significantly different than 
would be expected from that of a control 
patient with a similar preoperative score. 
We decided that a carotid endarterectomy 
patient's preoperative-postoperative 
change score was considered significant if 
the probability was less than 5% that the 


Verbal problem solving 


State and trait anxiety 
General psychopatholcgy 


postoperative score fell within the distribu- 
tion of scores for control patients with an 
equivalent preoperative score. Following 
the classification of each carotid endarter- 
ectomy patient as improved, unchanged, or 
deteriorated on each neuropsychological 
measure, we then categorized each of these 
patients as having generally "improved" or 
"not improved" cognitive function. We 
judged a patient as genera ly improved if 
there was significant improvement on at 
least one of the cognitive measures without 
any deterioration, or if there was signifi- 
cant improvement on two or more of the 
cognitive measures and deterioration on no 
more than one measure; otherwise, a 
patient was judged as generally not 
improved. We then attempted to deter- 
mine the relationship between a number of 
demographic, clinical, and laboratory vari- 
ables and neuropsychelogical outcome. The 
variables that we thought might conceiv- 
ably influence outcome were (1) age and 
education, (2) evidenee for associated dis- 
ease, including diabetes, hypertension, and 
arteriosclerotic disease outside the brachio- 
cephalic system, (8) curation of symptoms 
of cerebrovascular insufficiency, (4) the 
presence of ulceration on angiography, and 
(5) admitting blood pressure, ECG results, 
and the presence of cardiac enlargement 
on chest roentgenogram. The improved 
and not-improved groups were compared 
regarding these variables, utilizing either 
independent t tests (for continuous vari- 
ables) or x? (for binary variables). 

We originally planned to analyze data 
separately for right, left, and bilateral 
endarterectomy groups. Patients within 
each of these groups, however, varied con- 
siderably in the overall condition of their 
intracranial and extracranial vascular sys- 
tems, so it seemed likely that the side of 
surgery would not correlate well with the 
side of the brain physiologically affected 
by the surgery. We therefore decided that 
analysis by side of surgery would be of 
little use. 

Finally, for each item in the self-report 
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Wechsler Memory Scale 
Arithmetica! Reasoning Test 
Controlled Word Association Test 
Picture Absureities Test 
Hidden Figures Test 
Memery for Objects Test 
Rignt-Left Diserimination Test 
Sentence Pro@uction Test 
Stereognosis Test 


111.54 


Table 2.—Preoperative end Postoperative Cognitive Test Scores 
for Carotid Ende-terectomy and Control Patients 


Carotid Endarterectomy Contro 
_e..?. . } "SE eee $$ LY, 
Preoperative Postoperative Preoperative Postoperative 









+ 15.31 121.26 + 18.84 
5.80 + 1.64 
44.60 + 12.66 
6.68 + .58 
25.03 + 11.11 
6.46 + 1.42 
12.00 + 0 


6.77 + .43 


Rignt Hand 2.94 + .34 2.97 + .17 3.00 + 0 3.00 + 0 

Lef hand 3.00 + 0 3.00 + 0 3.00 + 0 3.00 + 0 
Praxis Test 

Rigat Hand ideational Praxis 3.00 + 0 3.00 + 0 3.00 + 0 3.00 + 0 

Lef Handllceational Praxis 3.00 + 0 3.00 + 0 3.00 + 0 3.00 + 0 

Ideorrotor Praxis 3.00 + 0 3.00 + 0 3.00 + 0 3.00 + 0 
Peabody Picture Wecabulary Test 125.18 + 15.05 126.29 + 14.50 
Gorhem Proverbs Test 12.35 + 2.94 12.59 + 3.32 


no. USA a raed way, TPE i Es taida 


Mean Scores (+ SD) 
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117.35 + 19.52 
6.59 + 1.28 
41.06 + 11.64 


117.71 + 19.46 
6.35 + 1.58 
40.53 + 11.52 
6.35 + .93 
24.53 + 11.71 
6.47 + 1.33 
12.00 + 0 
6.65 + .61 












21.35 + 10.73 
6.59 + .87 
11.88 + .33 
6.65 + .61 























Table 3.—Preoperative and Postoperative Personality Test Scores 


State-Trait Amwety Test 


for Carotid Enda terectomy and Control Patients 


Mean Score (+ SD) 


Carotid Endarterectomy 


Preoperative Postoperative 


Control 


Postoperative 


State Anxiety Scale 
Trai- Anxiety“Scale 

Mini-Mul Test 
Hypocnoncriasis Scale 
Depression Scale 
Hyster:a Scalia 
Psychepathic Deviate Scale 
Parencia Scale 
Psycneasthe^ia Scale 
Schzcphren:a Scale 
Manta Scale 


38.83 + 11.84 
35.97 + 9.11 


33.23 + 10.58 
35.49 + 8.57 


38.65 + 11.54 
32.06 + 7.03 


3C.94 
32.06 


8.44 
10.03 


i+ | + 


55.23 + 10.05 
60.40 + 11.74 
59.97 + 7.55 
60.11 + 9.89 
57.49 + 9.38 
53.66 + 11.41 
55.54 + 13.22 
55.49 + 9.01 


56.23 + 9.89 55.53 + 10.19 
59.23 + 12.45 58.82 + 9.23 
60.26 + 7.67 60.18 + 6.45 
60.14 + 9.98 58.24 + 8.17 
56.00 + 7.61 57.41 + 7.23 
52.31 + 9.67 55.94 + 10.84 
54.29 + 10.57 58.29 + 6.85 
52.57 + 8.86 52.65 + 6.59 


54.71 
59.18 
58.24 + 5.76 
58.53 + 7.03 
55.94 + 5.86 
54.00 + 10.27 
53.71 + 11.30 
52.35 + 7.60 


9.71 
11.67 
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questionnaire, respenses for the carotid 
endarterectomy and control groups were 
compared by means of x’. 


RESULTS 
‘Operative Morbidity and Mortality 


In the final earetid endarterectomy 
sample, there were two postoperative 
strekes: one patient had mild right 
arm paresis several hours after left 
earotid endarterectomy that improved 
steacily thereafter, and another had 
left hemiparess following right carot- 
id endarterectomry requiring one 
month cf inpatient rehabilitation. Of 
thesix patients who underwent preop- 
erative evaluation and carotid surgery 
but did not undergo postoperative 
evaluation, one suffered a stroke in 
postzgnesthesia reeevery and died sev- 
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eral days leter; the remaining five 
patients hac unremarkable recovery. 
(The only operative death was that of 
a 69-year-olc woman with a long histo- 
ry of severe peripheral vascular dis- 
ease. At the time of surgery, there 
was marked stenosis of the right com- 
mon carotid artery at the origin and 
the bifurcation, marked stenosis of 
the left subelavian artery, and occlu- 
sion of the left internal carotid and 
both verteb-al arteries. She under- 
went right carotid endarterectomy.) 
There are ne postoperative deaths or 
strokes in the control group. 


Preoperative-Postoperative 
Psychological Changes 


Table 2 gives mean preoperative 
and postope-ative neuropsychological 


test scores for carotid endarterectomy 
and control patients. Analysis of vari- 
ance followed by past hoc analysis 
indicated that (1) the carotid endar- 
terectomy group did not differ preop- 
eratively from the centrol group on 
any tests; (2) only the carotid endar- 
terectomy group showed postopera- 
tive improvement om the Wechsler 
Memory Scale (P < .C1) and the Con- 
trolled Word Association Test 
(P < .05); and (3) both the carotid 
endarterectomy group and the control 
group showed postoperative improve- 
ment on the Hidden Figures Test 
(P < .01) and Right-Left Discrimina- 
tion Test (P < .05). 

Table 3 gives mean preoperative 
and postoperative personality test 
scores for carotid endarterectomy and 
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Table 4.—Characteristics of Patients Improved and 
Not Improved Behaviorally After Carotid Endarterectomy 


Improved 
(N = 16) 


Prognostic Characteristics 
Demographic factors 

Age, yr (mean) 

Education, yr (mean) 


Associated diseases 
Hypertension 


Diabetes 
Other atherosclerotic disease 
Chronicity of symptoms 
Symptom duration > 3 mo 
Admission data 
Abnormal ECG 
Chest roentgenogram 
cardiomegaly 
Systolic blood pressure, 
mm Hg (mean) 
Diastolic blood pressure, 
mm Hg (mean) 
Angiogram 
Presence of ulceration 





*Unless otherwise noted. 
TP < .05. 
IP < .10. 





No. of Patients* 


Not 
Improved 
(N = 19) 


7 
161.37 
82.79 


10 


Table 5.—Self-report Questionnaire 
for Carotid Endarterectomy and Control Patients 


Thinking 


Speaking 


Enthusiasm 





No. (%*) of Patients 
CL 
Carotid Endarterectomy 





*Percentages are rounded to nearest whole number in this Table. 


control patients. Results of analysis of 
variance followed by post hoc analysis 
indicated that (1) the carotid endar- 
terectomy group did not differ preop- 
eratively from the control group on 
any tests; and (2) both groups showed 
significant reduction postoperatively 
(ie, less pathological scores) on the 
State Anxiety Seale (P — .01) and the 
Mini-Mult Schizophrenia Scale 
(P < .05). 
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Factors Related to 
Neuropsychological Outcome 


When each patient in the carotid 
endarterectomy group was assigned 
to a neuropsychological outcome cate- 
gory, a total of 16 patients were cate- 
gorized as improved and 19 as not 
improved. Results of the comparisons 
of these two groups on a number of 
features from history and clinical 


findings are found in Table 4. Stat sti- 
eal analyses indicated that imprcved 
patients were significantly (P < .05) 
younger and better educated and had 
significantly (P < .05) lower admit- 
ting systolic blood pressures than 
those not improved. Improved pa- 
tients also tended to have a lower 
incidence of atherosclerotic disease 
outside the brachiocephalic system, 
though the difference between the 
groups was not statistically signifi- 
cant. No other variables discriminated 
between the two groups. 


Self-report of Improvement 


A summary of the number (and 
percentage) of patients responding 
“better,” “worse,” or “the same” to 
each question in the postoperative 
self-report survey is given in Tabie 5. 
For ease in formal statistical analysis, 
the "worse" and "the same” catego- 
ries were collapsed into the "not bet- 
ter" category. Analysis by x? demon- 
strated that the incidence of patients 
subjectively reporting that they were 
better was not significantly (P > .05) 
different in the carotid erdarterecto- 
my and control groups for any item. 
Despite this failure to find statistical- 
ly significant results, the carotid 
endarterectomy group did tenc to 
report improvement more often and 
deterioration less often for each item 
than the control group. 


COMMENT 


Our neuropsycholegical test data 
showed no preoperative mean group 
differences between carotid endarter- 
ectomy and peripheral vascular sur- 
gery control patients. This was unan- 
ticipated, considering that the carotid 
system normally provides approxi- 
mately 90% of blood to the brain’? and 
that some (but net all) previous 
studies have demonstrated preopera- 
tive neuropsychological deficits in 
carotid-diseased patients.?*:7-* Our de- 
cision to restrict the carotid endarter- 
ectomy sample to patients with tran- 
sient ischemia and te eliminate those 
with evidence of completed stroke 
may in part account for the failure to 
observe preoperative deficits in our 
carotid endarterectomy sample as 
these patients presumably have not 
incurred gross structural CNS cam- 
age. All previous studies reporting 
preoperative neuropsycho ogical defi- 
cits in carotid endarterectomy pa- 
tients either ignored the preoperetive 
neurological status of their carotid 
surgery patients or employed groups 
that were neurologically nonhomozen- 
eous. Our data emphasize the need for 
specification of patient condition at 
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the time of entry into this type of 
study, as is cemmonly done in other 
evaluations ef carotid surgery.'? Even 
within sur group of carotid disease 
patients with a history of transient 
ischemiz, theme was a great deal of 
variation in the loci and severity of 
incracranial aad extracranial disease. 
The carefully verified relationship 
between location and severity of cere- 
bral dysfunetion and the nature and 
magnitude of impairment on neuro- 

ical measures" is pertinent: 
the failzre to ind statistically signifi- 
cart preeperative group differences 
between the carotid endarterectomy 
amd control patients does not elimi- 
nate the possibility that subgroups of 
patients with similar pathologic disor- 
ders may have manifested circum- 
secibed deficits that were not re- 
flected «rong ir group mean scores. 
Fmally. the choice of peripheral vascu- 
lar disease patients as the most appro- 
prate »aseline of "normal" preopera- 
tive furction car be questioned, as 
some portion of these patients may 
have had intracranial atherosclerotic 
disease. 

Fer two tests in the neuropsycho- 
logical battery, the Hidden Figures 
Test (F < .01)anc the Right-Left Dis- 
erminetion Test (P < .05), there was 
significant postoperative improve- 
ment ir both the carotid endarterecto- 
m; and contrel groups. Improvement 
or these tests, as it occurred in both 
groups. may have been primarily 
related zo either practice or a reduc- 
tien in preoperative anxiety. (In addi- 
tien, the improvement on the Right- 
Left Discrimination Test, though sta- 
tistieal'- significant, was so small as 
to be practically inconsequential.) For 
two otier tests in the battery, the 
Wechsler Memory Scale and the Con- 
trolled Word association Test, postop- 
erative improvement occurred in the 
carotid endarterectomy group only. It 
is diffic:]t to coneeive that these gains 
can be attributed solely to practice or 
reduction in anxiety. Performance on 
these tasks invo ves relatively com- 
plex funetiens and speed, which is 
charaeteristic of measures maximally 
sensitive to cerebral dysfunction re- 
gardless of the locus of pathology.” 

Persenality test data showed no 
preeperative mean group differences 
between the capetid endarterectomy 
and coetrol patients. In both groups, 
preeperative scores on the State 
Anxiety Seale and Trait Anxiety 
Seale, and the profile of the Mini-Mult 
seales, are similar to those reported 
fer a general surgical population pre- 

ely.: There is no indication of 
a speciiic patiern of psychopathology 


Asch Neuroi—Vol 37, Dec 1980 


in carotid disease. . 

Postoperetively, patients in the 
carotid encarterectomy and control 
groups obtained lower (ie, less patho- 
logical) sco"es on the State Anxiety 
Scale and tne Schizophrenia Scale of 
the Mini-Mult. The changes, there- 
fore, are nst a specific effect of the 
carotid surgery procedure. The stabili- 
ty of the Trait Anxiety Scale scores 
and the dec-ease of the State Anxiety 
Seale scores postoperatively has also 
been reported for a group of general 
surgical pa-ients.* Elevation of the 
Trait Anxxty Scale score reflects 
characterisfic anxiety, while elevation 
of the State Anxiety Scale score is 
related to t-ansitory anxiety in objec- 
tively dang=rous situations; it is rea- 
sonable tha- the latter should decrease 
when the threat of surgery has 
passed. The postoperative change in 
the Mini-Malt Schizophrenia Scale is 
more difficult to interpret as the dif- 
ference, thcugh significant statistical- 
ly, is modest, and both preoperative 
and postoperative mean scores are 
within the range judged clinically as 
normal. The changes on the scale 
reflected a tendency to report less 
disturbance in mood, memory, and 
somatic furetion following surgery. 

Since patients in the carotid endar- 
terectomy zroup varied considerably 
in the loci and extent of underlying 
vascular pathologic disorder, we inves- 
tigated incividual as well as group 
neuropsych»logical changes following 
surgery. We thought that this ap- 
proach was justified given the expec- 
tation that changes in neuropsycho- 
logical test scores would be related to 
the area of the brain affected physio- 
logically by surgery. A major if pre- 
liminary result of the present study is 
that a specific subpopulation of carot- 
id endarterectomy patients have im- 
proved memtation following surgery, 
that the imorovement is greater than 
would be expected on the basis of 
practice efiects or decreased preop- 
erative anx ety, and that patients who 
do improve vary from those who do 
not along a number of dimensions. 

Age” amd education" have been 
shown to ke related to recovery of 
cognitive abilities following nonpro- 
gressive b-ain insults; the present 
data provide additional evidence that 
recovery of function is more likely to 
occur in yoenger and better-educated 
individuals. Patients who improved 
also had lower systolic blood pressures 
on admissien and, although they did 
not have a statistically significant 
lower incidence of other indicators of 
associated lisease (ie, history of dia- 
betes and hypertension, abnormal 


ECG and chest roentgenograms), 
there was a trend in this direction for 
several variables that approached sta- 
tistical significance for one variable 
(atherosclerotic disease outside the 
brachiocephalic system). We conjec- 
ture that the presence of associated 
disease may offset the potentially 
beneficial sequelae of carotid endar- 
terectomy on mentation. The possibil- 
ity that patients in she improved 
group were younger might merely 
reflect the tendeney for younger 
patients to be at a different risk for 
other correlates of change, ie, systolic 
blood pressure changes and general- 
ized vascular disease, occurred to us. 
Correlations in the carotid endarterec- 
tomy group between age and these 
two other variables, however, were 
not significant. It therefore would 
appear that age affects behavioral 
outcome independently of other sta- 
tistically significant medical variables 
considered. In any event, the data 
indicate a complex relationship be- 
tween altered mentation following 
carotid endarterectomy and a number 
of demographic and mecical variables, 
so that evaluation cf simple preopera- 
tive-postoperative group changes in 
behavior alone may no: be the most 
enlightening method of analysis. 

Patients in the carotid endarterec- 
tomy group did nct report a signifi- 
cantly higher incidence of improve- 
ment than did controls for any self- 
report dimension assessed, though 
they tended to report greater im- 
provement for every dimension. Nev- 
ertheless, considering the trends in 
these data, we believe that subjective 
evaluation of changes should continue 
to be included in this type of research 
so that objective measurement of per- 
formance can be differentiated from 
self-report. 

Although the smal! sample size here 
does not allow for a complete delinea- 
tion of the relationship between carot- 
id surgery, changes m mentation, 
and other variables, it does indicate 
that a substantial pertion of patients 
show improved mentation as one of 
the sequelae of surgery, and that 
these patients differ in a number of 
ways from those who did not improve. 
As the precise role of carotid endar- 
terectomy in the treatment of cere- 
brovascular insufficieney continues to 
be at issue'* and other treatments for 
cerebral ischemia are tested," there 
are still relatively few studies includ- 
ing objective evaluation of mentation. 
We believe that the inclusion of neu- 
ropsychological measures will 
strengthen studies of che efficacy of 
treatment for cerebrevascular dis- 
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ease, and will continue to be useful as 
a criterion to help identify and vali- 
date predictors of outcome. 

Subsequent to our preparation of 
this report on our study, another eval- 
uation of the effects of carotid endar- 
terectomy on mentation has ap- 
peared.? Those authors found that the 
test-retest changes in their carotid 
endarterectomy group were similar to 
those in three nonsurgical reference 
groups, and they attributed these 
changes to practice. Moreover, the 
study published individual test scores 
and failed to identify a group that 
evidenced improvement in mentation 
after endarterectomy. 

It is difficult to compare directly 
our results with those of Matarazzo et 
al for several reasons, including dif- 
ferences in the neuropsychological 
measures used and the test-retest 
intervals. Apart from these factors, 


1. Eastcott H, Pickering G, Rob C: Reconstruc- 
tion of the internal carotid artery in a patient 
with intermittent attacks of hemiplegia. Lancet 
2:994-996, 1954. 

2. Williams M, McGee T: Psychological study 
of carotid artery occlusion and endarterectomy. 
Arch Neurol 10:293-297, 1964. 

3. Duke R, Bloor B, Nugent G, et al: Changes in 
performance on the WAIS, trailmaking test, and 
finger tapping test associated with carotid artery 
surgery. Percept Mot Skills 26:399-404, 1968. 

4. Drake W, Baker M, Blumenkrantz J, et al: 
The quality and duration of survival in bilateral 
carotid occlusive disease: A preliminary survey of 
the effects of thromboendarterectomy, in Toole 
J, Sieckert R, Whisnant J, (eds): Cerebral Vascu- 
lar Disease. New York, Grune & Stratton Inc, 
1968, pp 242-259. 

5. Goldstein S, Kleinknecht R, Gallo A: Neu- 
ropsychological changes associated with carotid 
endarterectomy. Cortex 6:308-322, 1970. 

6. Horne D, Royle J: Cognitive changes after 
carotid endarterectomy. Med J Aust 1:316-317, 
1974. 

7. Perry P, Drinkwater J, Taylor G: Neuropsy- 
chological tests and carotid artery disease. Br 
Med J 4:215-216, 1975. 


748 Arch Neurol—Vol 37, Dec 1980 


there are at least two salient differ- 
ences in the samples of the two stud- 
ies. First, we excluded patients with 
completed stroke, while Matarazzo et 
al did not.” Second, the average edu- 
cational level of tke Matarazzo et al 
sample (9 years) is lower than that of 
our present sample (12.6 years) and 
considerably lower than that found in 
our subgroup of carctid endarterecto- 
my patients who showed improved 
mentation after surgery (14.1 years). 
As the proportion of patients in the 
Matarazzo et al study with cerebral 
infarction is not provided, the effect 
of the heterogeneity of their samples 
on results is a matter of speculation; if 
a large portion of the sample were 
patients with stable Axed neurological 
deficit, one would not anticipate bene- 
ficial changes in mentation following 
surgery. The differences in education- 
al level in the two samples raises an 
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interesting question regarding the 
relationship of premorbid training 
and ability to improvement in higher- 
order function after carotid surgery, 
and we offer the possibility that this 
difference may account for the dis- 
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some patients at our center who do 
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that their improvement is greater 
than that found in matched controls 
and is therefore not the result of 
practice alone. More precise identifi- 
cation of the medical and demograp- 
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Autism and Mental Retardation 


Neuropathologic Studies Performed 
in Four Retarded Persons With Autistic Behavior 


Reger 5. Williams, MD; Stephen L. Hauser, MD; DominicE P. Purpura, MD; G. Robert DeLong, MD; Charles N. Swisher, MD 


* Four persons who exhibited promi- 
nent autistic features throughout life died 
when 1, 14, 27, and 33 years old. All were 
mentally retarded. One had documented 
phenylketonuria, but the cause of mental 
retarcaton and autistic behavior was 
undefined in three. At the time of autopsy, 
brain weights were within 2 SDs of the 
norm fer age. Complete neuropathologic 
examination, including analysis of corti- 
cal reurons impregnated with the rapid 
Goig method, failed to provide clues as to 
cause or the pathoanatomic substrate of 
autistic benavior in these cases. 

(Asch Neurol 37:749-753, 1980) 


ism is a clinical syndrome charac- 

terized by impaired linguistic and 
social development, ritualistic motor 
behawior, and onset before 3 years of 
age’ Many affected children are also 
mentally retarded, but the delay in 
lingustie and social development is 
usualy out of proportion to the overall 
performance on psychometric tests. 
The autistic syndrome may be seen 
with a variety of neurologic illnesses, 
sueh as phenylketonuria (PKU), con- 
genital rubella, tuberous sclerosis, and 
perinatal ischemic encephalopathy. 
However, many cases occur despite 
the apparent absence of definable 
neurologic disease. Even in cases of 
so-called idiopathic autism, a relative- 
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ly high in:idence of abnormal neuro- 
logic signs and electrophysiologic ab- 
normalities suggest the presence of an 
underlyin» neurologic disorder that is 
as yet undefined. 

The spectrum of clinical findings 
exhibited by these children implicate 
abnormalities in a variety of anatomic 
loci as potentially important in the 
pathophysiology of the autism syn- 
drome. For example, the frequency of 
cognitive deficits and EEG abnormali- 
ties, witk or without clinical seizures, 
suggests. a disorder in the function, 
and perhaps in the structure, of corti- 
cal neurens or thalamocortical connec- 
tions. Abnormalities of auditory per- 
ception and vestibulomotor reflexes 
suggest dysfunction of brainstem 
relay nu-lei.*? Abnormalities of atten- 
tion, aff2ctive response, and extrapy- 
ramidal motor system suggest dys- 
funetior of limbic forebrain struc- 
tures end neostriatum.*? The last 
assump.-ion is supported in part by the 
finding of radiologic changes in the 
ventromedial temporal lobes in some 
autistic children. However, to date 
none o7 these hypotheses have been 
confirmed by neuropathological obser- 
vations. In fact, in a recent review of 
the neuropathologic changes of child- 
hood psychoses, Darby’ found no pub- 
lished reports of autism. 

We performed a detailed neuro- 
pathologie analysis of four persons 
with autistic behavior. In three cases, 
neuroms of the cerebral cortex were 
also examined in rapid Golgi impreg- 
natiors. 


REPORT OF CASES 


Case 1.—A male infant was born at term 
to a 36-year-old mother. Birth weight was 
not recorded. Pregnancy was complicated 
by “mild toxemia” in the third trimester. 
Labor-was said to be prolonged and extrac- 


tion was accomplished by use of forceps 
while the head was still high in the pelvis. 
No neonatal difficul-ies were reported, 
however. There was no family history of 
neuropsychiatric disease. As an infant, he 
appeared "apathetie" and did not demon- 
strate a social smile. Motor milestones 
were considered normal and he walked 
independently at 14 months of age. He was 
toilet trained uneveatfully in the second 
year. By 30 months of age, there was no 
speech and he avcided other children. 
Although he did nct play imaginatively 
with toys, he was preoccupied with organ- 
izing common objects into neat rows or 
piles. Disturbances n his environment or 
daily routine prompted temper tantrums. 
An explosion in the home caused a cerebral 
concussion in the fourth year, and no new 
skills were acquired for almost 18 months 
thereafter. 

Neurologic exam™nation much later, at 
age 7 years, was remarkable only for alter- 
nating esotropia and a shuffling gait. 
Results of EEG and CSF examinations 
were unremarkable. but a pneumoencepha- 
logram (PEG) was interpreted as showing 
mild ventricular and cisternal enlarge- 
ment. He developed bonds of attachment 
with his mother, wno taught him to sketch 
and to write his rame. However, he was 
fearful of other family members and 
strangers and beeame visibly distraught in 
their presence. He killed and mutilated a 
pet rabbit, set fire to his room, and mastur- 
bated in public. He was institutionalized at 
age ll years. Nearologic examination at 
age 14 years revealed a head circumference 
of 53 em (50th percentile). Propositional 
speech consisted cf single words and short 
phrases. Results of sensory motor exami- 
nation were within normal limits. His 
repertoire of stereotyped behaviors in- 
cluded body rocking, lip smacking, grimac- 
ing, and hand clasping. Results of laborato- 
ry studies, including a urinary ferric chlo- 
ride test, were within normal limits. He 
contracted poliomyelitis at age 16 years, 
which led to transient quadriparesis and 
respiratory insuticiency. He recovered to 
a permanently paraplegic state with weak- 
ness of the right hand. Subsequent psy- 
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chometric testing (Benet) revealed an IQ of 
38. He vigorously resisted attempts at edu- 
cation or rehabilitation. He preferred to sit 
alone, actively avoided contact, and would 
become violent at any attempt to disturb 
his limited daily routine. He spoke slowly, 
in a flat monotone, speech being limited to 
short sentences, such as, "I want to go back 
to the ward," or "I am going to break a 
window." A persistent tendency to echola- 
lia was also noted. A single grand mal 
seizure occurred at age 30 years. Neurolog- 
ical examination results showed only evi- 
dence for denervation atrophy of the lower 
extremities and right hand. Head circum- 
ference was 58 em. An EEG was normal 
while he was awake. A second seizure 
occurred at 33 years of age, resulting in 
aspiration of gastric contents and sudden 
death. Autopsy was performed 36 hours 
post mortem. 

CASE 2.—A girl was born to a 20-year-old 
primigravida after an uncomplicated, full- 
term pregnancy. Birth weight was 3,700 g. 
The perinatal period was considered unre- 
markable, but her mother was concerned 
during the first year because the infant 
nursed poorly and cried frequently, often 
for no apparent reason. She sat alone at 5 
months of age, crawled at 7 months, and 
walked independently at 15 months. Toilet 
training was accomplished uneventfully 
during the second year. She used single 
words appropriately by 15 months of age, 
and spoke in short phrases, such as, “Don’t 
do that,” “Tickle me,” or “Me tub,” at 18 
months. By 20 months of age, regression 
was apparent. She ceased imaginative play 
and instead spent long periods fondling 
fuzzy stuffed toys, thumbing through pic- 
ture books, or listening to music. Although 
some new words were acquired, the overall 
quantity of speech declined progressively. 
Exaggerated temper tantrums developed 
when her daily routine was changed. Ster- 
eotyped motor activity consisted of hand 
wringing, posturing of the upper extremi- 
ties, and grimacing. By 30 months of age, 
she no longer demonstrated a pincer grasp 
and had to be dressed and fed. She became 
incontinent. The family noted a progres- 
sive reduction in affectionate behavior, to 
the point where she did not seem to dis- 
criminate her parents from strangers. An 
examination at 31 months of age revealed 
an alert, attractive child with a head cir- 
cumference of 48 cm (50th percentile). No 
abnormalities were noted on physical 
examination. Visual and auditory acuity 
seemed normal. She obeyed few commands 
and was mute except for occasional single 
words and inarticulate sounds. She re- 
sponded appropriately to most tactile stim- 
uli, but seemed relatively insensitive to 
pain. Muscle tone, bulk, and power were 
judged to be normal. Muscle stretch 
reflexes were normally active and plantar 
response was flexor. Her gait was clumsy 
and she preferred to walk about the perim- 
eter of rooms while touching or leaning 
against the wall. She tended to bump into 
furniture and other objects before walking 
around them. On formal testing, her self- 
help skills were at a 12-month level, social 
age at 4-month level, and mental age 
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Fig 1.—Photomicrographs of neurons impregnated with rapid Golgi method from cases 4 
(right) and 3 (left). Large pyramids of layer V and medium-sized pyramids of layer Ill are 
oriented normally and have richly branched dendritic arbors (rapid Golgi impregnation, 


X 110). 


(Vineland) was estimated to be 14 months. 
Laboratory examinations included chromo- 
some analysis, measurements of urine and 
blood amino acid levels, lysosomal enzyme 
levels, and serum lactate and pyruvate 
levels, examination of CSF, liver function, 
and ceruloplasmin, skull roentgenograms, 
and EKG, all of which were normal. She 
developed a fascination with water and 
enjoyed being submerged for long periods 
of time in the tub. She drowned accidental- 
ly at 36 months of age. The body was 
embalmed approximately one hour post 
mortem. 

CASE 3.—A boy was born at 40 weeks’ 
gestation to a 24-year-old mother. Birth 
weight was 3,300 g. Respiratory distress 
was recorded during the first few minutes 
of life, and oxygen was administered inter- 
mittently for the next 24 hours. Subse- 
quently, however, he was described as 
active and alert. He nursed well and left 
the hospital with his mother, apparently in 
good health. A hydrocele and an inguinal 
hernia were repaired surgically at 3 
months of age. Frequent upper respiratory 
infections were recorded during the first 
postnatal year. He was reported to reach 
for objects at 2 to 3 months of age, sit alone 
at 7 months, crawl at 16 months, and walk 
independently at 24 months. His social 
development was markedly abnormal from 
infancy on. He was not cuddly and did not 
seem to discriminate his parents from oth- 
er adults. Vocalizations never progressed 
beyond cooing and other  inartic- 
ulate sounds. He exhibited a repertoire of 
stereotyped behaviors, including a pen- 
chant for scratehing on walls with his 
fingernails and for placing tøys and other 
objects in his mouth. Neurologic examina- 
tion at 25 months of age revealed no dys- 
morphic features or cutaneous abnormali- 


ties. Head cireumference was 51 em (90th 
percentile). Visual and auditory acuity 
were judged to be normal, but ke did not 
startle to loud noise. He responded appro- 
priately to cutaneous stimuli, demon- 
strated a pincer grasp, and transferred 
objects well. Muscle stretch reflexes were 
generally hypoactive and plantar response 
was extensor. Laboratory examinations 
included examination of thyroid function, 
measurement of blood and urine amino 
acid levels, examination of CSF, chromo- 
some analysis, skull roentgenograms, and 
PEG, all of which were nermal. Serum 
titers for toxoplasma and rubella were 
negative. The EEG was probably abnormal 
because of voltage suppression posterioral- 
ly in the left hemisphere during sleep. 
There was little progress in subsequent 
years. He never developed communicative 
skills or affectionate behavior, and he 
avoided eye contact. His gait remained 
unsteady and he was not toilet trained. 
Grand mal seizures began at age 5 years 
and were initially well controlled with anti- 
convulsants. Seizure frequeney inereased 
at age 12 years, prompting hospitalization. 
Lumbar puncture and CSF analysis results 
showed lymphocytic pleocytosis with ster- 
ile cultures, suggestive of aseptic meningi- 
tis. Another EEG revealed a spike-wave 
focus in the left temporal region. Isotope 
brain scan was normal. His seizures 
remained poorly controlled after discharge 
from the hospital and resulted in frequent 
injury. Death occurred during sleep at age 
12 years 2 months and was not witnessed. 
Autopsy was performed eight hours later. 
Family history was remarkable in that a 
younger sister was also mentally retarded. 
She exhibited speechlessness, social isola- 
tion, and a refractory seizure disorder. She 
died at home at age 7 years. Neuropatho- 
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logic-examination was limited to the right 
hemisphere and mo gross or microscopic 
abnormalities were defined. Both parents 
and an older sister were judged to be 
normai. 

Case 4.—4 boy was the first child of 
unrelated parents. Firth occurred at term 
after what was believed to be a prolonged 
labor associated wita low forceps appliea- 
tion. Ne difficulties were noted in the 
perinatal period. Birth weight and head 
circumference were not recorded. Develop- 
ment was considered normal through the 
first 6 months of life, but abnormal there- 
after because ef delayed motor milestones. 
He didmot walk until early in his third year 
and failed te acquire speech or other com- 
municative skills. He was admitted to a 
state imstitution at the age of 8 years, at 
which time physica. examination uncov- 
ered ne dysmorphic features. There were 
hyperaetive musele stretch reflexes and 
unsustained ankle clenus; plantar response 
was flexor. Psycholegical testing (Vine- 
land) at age 10 years revealed a mental age 
equivaent to an 8-month-old child. The 
following comments were recorded by the 
examiner: 


He is isolated and withdrawn from the social 
situation, quiet, inactive. and prefers to sit alone. 
He puske= others away if they try to approach 
him. He appears curious, but observes his envi- 
ronment as if with sespiion and distrust. He is a 
boy whe exhibits a blank facial expression and 
appears toeconvey little er no feeling of emotion. 
He walks about gingerly, but does not speak, 
cannot dress or feed himself, and is not toilet 
trained. He makes little 2ffort to care for himself 
and yet appears to shut himself off from his 
environment. Most of -he credits achieved in 
testing were for performance of basic motor 
skills. 

He was retested at the age of 12 years, 
and achieved a menta! age equivalent of 23 
months. Head eircumference at that time 
was 53 em (25th percentile). Comments of 
the examiner included the following obser- 
vations: 

He has a paucity of facial expression and 
appears to pay almost mo attention to others 
around him. He may smile when approached and 
wil! grasp-and examine objects presented to him, 
but his attention span is very brief and he seems 
unconcerned. He does not talk and makes no 
effort to imitate sounds. He prefers to sit alone 
biting his bands cr twirling his favorite toy. He 
appears withdrawn and incapable of relating 
appropriately to his environmen-. 


An EHG performed at age 18 years was 
within nermai limits. Urinalysis at the age 
of 21 years showed a positive ferric chlo- 
ride test, and serum phenylalanine concen- 
tration was feund to be 20 mg/dL. Aspira- 
tion pneumonia led to hospital admission at 
age 27 years, at wkich time results of 
neurologie examination were unchanged 
from those recerded previously. Pneumo- 
nia was complieated vy lung abscess and 
fatal pummonary hemorrhage. Autopsy was 
performed 11 hours post mortem. 


RESULTS 
Neurepatholagic Methods 


The »rain.of patient 2 was fixed by 
perfusion of embzlming fluid. The 
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Fig 2.—Camera lucida drawing of Golgi impregnated pyramidal and nonpyramidal 
neurons from inferior frontal gyrus of case 2, illustrating normal patterns of dendritic 
branching amd axonal arborization. 


other brains were fixed by immersion 
in 4% formaldehyde. Small paraffin 
and larger eelloidin blocks were pre- 
pared for reutine cell and fiber stains. 
In each case, multiple blocks were 
taken from cerebral cortical regions, 
including gyrus rectus, precentral and 
postcentral gyri, cingulate gyrus, su- 
perior temporal gyrus, calcarine cor- 
tex, hippocempus and parahippocam- 
pal gyrus, end associational cortex of 
frontal, parietal, and temporal lobes. 


Representative blocks from all subcor- 
tical nuclear structures and from the 
cerebellum were also included. For- 
maldehyde-fixed tissue from frontal 
association, paracentral, parietal asso- 
ciation, and superior temporal neocor- 
tex of patients 2 through 4, and from 
the hippocampus and parahippocam- 
pal gyrus of patient 2 were prepared 
for rapid Golgi impregration.* Perfu- 
sion-fixed tissue from the neocortex 
and cerebellum of patient 2 was post- 
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Fig 3.—Photomicrographs from the midportion of apical shaft of layer V pyramids of 
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midfrontal gyrus that illustrate differences in dendritic caliber and spine density. All 
dendrites were photographed and reproduced at same magnification ( x 380). Dendrite 
on far left is from 5-year-old child without neurologic disease; left center, case 2; right 
center, case 3; and far right, case 4 (rapid Golgi method). 


fixed in osmium tetroxide, embedded 
in plastic, and examined by electron 
microscopy. 


Neuropathologic Findings 


Gross Inspection of the Brains.— 
Brain weights were 1,520, 1,200, 1,430, 
and 1,240 g for patients 1 through 4. 
Focal areas of cortical atrophy with 
yellowish discoloration (plaques 
jaunes) were present in the orbito- 
frontal and anterior temporal regions 
of patients 1 and 3. Otherwise, the 
overall configuration of the gyral pat- 
tern was judged to be within normal 
limits in all four cases. All brains were 
cut in the coronal plane at 1-em inter- 
vals. Ventricular volume and configu- 
ration were judged to be normal in all 
four. Other than the aforementioned 
areas of focal cerebral cortical sclero- 
sis, no gross abnormalities were found 
within cortical and subcortical nuclear 
or white matter structures. 

Microscopic Neuropathologic Exami- 
nation.—Sections taken through areas 
of cortical sclerosis in cases 1 and 3 
demonstrated nerve cell loss and 
replacement gliosis, and abundant, 
hemosiderin-filled macrophages. The 
density of Purkinje’s cells was re- 
duced generally within the cerebellum 
of patient 3. In case 1, a moderate 
depletion of anterior horn cells in the 
cervical and lumbar cord was consis- 
tent with old poliovirus infection. 
With these exceptions, other micro- 
scopic abnormalities were not identi- 
fied in these cases. Multiple sections 
of the hippocampus and parahippo- 
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campal gyrus, thalamus, hypothala- 
mus, anterior striatum (including nu- 
cleus accumbens), and midbrain tec- 
tum were especially scrutinized for 
evidence of nerve cel! loss or gliosis, 
but none was found. 

Golgi impregnations from patients 
3 and 4 were judged to be of satisfac- 
tory overall quality.* Changes present 
that were indicative of postmortem 
autolysis included varicose degenera- 
tion of the distal tips of some dendrit- 
ic arbors, incomplete impregnation of 
some distal dendritic segments, espe- 
cially in layers I and II, and the pres- 
ence of silver salts in the cytoplasm of 
unimpregnated cells and free within 
the neuropil. Nevertheless, in all cases, 
an abundance of neurons was avail- 
able for inspection that were judged 
to be free of autolytie changes (Fig 1). 
Golgi impregnations from patient 2 
were judged to be of excellent quality, 
containing a minimum of autolytie 
changes (Fig 2). In all three cases, 
impregnated tissues of the neocortex 
contained representative numbers of 
pyramidal and nonpyramidal neurons, 
all of which exhibited well-developed 
dendritic arbors. In patients 3 and 4, 
but not in patient 2, many pyramids 
appeared to have a reduced density of 
dendritic spines especially along the 
midportion of their apical shafts (Fig 
3). In all three cases, dendritic spines 
that were present were judged to be 
of normal morphology. Golgi impreg- 
nations of the hippocampus from 
patient 2 disclosed well-developed py- 
ramidal and nonpyramidal neurons in 


cornu ammonis, and small granular 
pyramidal neurons in the denta:e 
gyrus. No abnormalities were noted in 
dendritic arbors or spine density in 
any case. 

Electron micrographs from the ce- 
rebral and cerebellar cortex of patient 
2 were of poor quality because of a 
marked distortion of nuclei and mem- 
branous cytoplasmic structures. How- 
ever, abundant symmetric and asym- 
metric synaptic contacts were present 
in the neuropil. No abnormal nuclear 
or cytoplasmic inclusions were found. 


COMMENT 


The absence of specific diagnostic 
criteria often results in debate as to 
which cases should be included under 
the term "autism." Elements of tne 
symptom complex used to define 
autism are encountered commonly in 
retarded children and in the congen- 
itally deaf or blind. The diagnoszic 
term “autism” is reserved, therefore, 
for persons in whom autistie features 
predominate and alternative etiologic 
diagnosis is not defined.’ Our cases 1 
and 2 fulfill these criteria. Similar to 
some previously reported cases, case 2 
also demonstrates the phenomenon of 
behavioral regression after a bref 
interval or near-normal early develep- 
ment. Patient 1 experienced a dii- 
eult delivery, which may have been of 
etiologic significance. However, no 
clinieal abnormalities were recorded 
in the perinatal period, and no neuro- 
pathologic changes consistent w th 
perinatal cerebral trauma or ischemia 
were encountered postmortem. Pa- 
tients 3 and 4 are included because 
their behavior is also best described as 
“autistic,” but they are atypical 
because of the severity of concomitant 
mental retardation and the presence 
of alternative causes. In case 4, autis- 
tic behavior was symptomatic of an 
underlying inherited metabolic en- 
cephalopathy, PKU. Patient 3 had a 
sibling with a similar neurologic syn- 
drome, which suggests an underlymg 
genetic, presumably metabolic, disor- 
der, which could not be better 
defined. 

Although these cases may have cif- 
ferent causes of their disorders, they 
share a severely incapacitating end 
permanent behavioral syndrome. Sev- 
eral also exhibited abnormalities of 
motor function and seizures. In all 
four, however, brain weights were 
within 2 SDs of the norm for age.? In 
two cases, scar tissue was identified in 
frontal and temporal neocortex, but 
this almost surely resulted from cere- 
bral trauma that occurred some time 
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after autistic symptoms appeared. A 
careful survey of untraumatized corti- 
cal reg ons and subcortical nuclear 
groups of the telencephalon, dience- 
phalon, and braimstem, including lim- 
bic bracnstem and forebrain struc- 
tures, failed to disclose abnormalities 
of neurons or glia in routine cell 
stains. "he volume and tinctorial den- 
sity of myelinated fiber systems was 
also not different from that of con- 
trols of thesame age. The only abnor- 
mality Giseevered among cortical neu- 
rons impregnated with Golgi's method 
from patients 3 and 4 was an apparent 
reduction in the density of spines on 
the dencrites of some pyramidal neu- 
rons. Similar changes in pyramidal 
cell spine density have been reported 
in a variety of human retardation 
syndromes,^ and in experimental 
animals as a result of denervation," 
endocrine deficiency, = malnutri- 
tior," sensory 4eprivation,^" and 
hyperphenviaianinemia.* Although 
changes in dencritic spine density 
may be tae morphological correlate of 
neeeortical dysfunction in these cases, 
this finding is unfortunately of uncer- 
tain sig ficance, because tissue fixa- 
tion was delayed for eight to 11 hours 
post mortem. Delayed tissue fixation 
may also cause am apparent reduction 
in the density of dendritic spines in 
tissues impregnated with  Golgi's 
method." 

We must conclude, therefore, that 
these and probably many other cases 
of autism, with or without mental 
retardation, are the result of abnor- 
mal metabolic or environmental in- 
fluences tnat do not alter the struc- 
ture of the nervous system; or alterna- 
tively, whieh result in structural 
changes that are beyond the resolu- 
tion of tk» neuropathologic methods 
ased here: The apparent absence of 
neurepathologic findings in these 
eases may be less surprising if one 
takes into-account the fact that up to 
30% of all nstitutienalized retardates 
have no identifiable gross or micro- 
scopie abrormalities of the brain at 
postmortem examination.’**' Nev- 
ertheless, the eccurrence of autistic 
behavior in a wide variety of neuro- 
logic diserders suggests dysfunction 
cf a common anatomic pathway, 
although the mechanism and severity 
of the patnologic «change may vary. 
For example, some autistic children 
have neuroradiologie evidence for 
pathelogic changes in the ventrome- 
dial temporal lobes, suggestive of tis- 
sue less secondary to perinatal is- 
cnemie eneephalopathy.* Should the 
opportunity arise, eareful pathologic 
analysis of cases such as these may 
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provide important new insights into 
the anatomical basis of autistic behav- 
ior. For ezses such as those reported 
here, other analytic strategies must be 
explored. In PKU, for example, disor- 
dered amino acid metabolism results 
secondaril> in disordered metabolism 
of central y active biogenic amines, 
which are of potential significance for 
the neurobgic dysfunction observed 
in these children.*** The levels of 
these and »ther putative neurotrans- 
mitters or their enzymes can now be 
measured reliably post mortem in the 
human brain.” Furthermore, experi- 
ments in laboratory animals confirm 
convincing y that the structure of the 
neuron is modifiable, even in the 
mature nervous system, and is sensi- 
tive to chamge in response to manipu- 
lation of the internal metabolic or 
external ervironmental milieu of the 
organism.'*?*?» Without exception, 
these experiments rely on quantita- 
tive neuroaistologic methods. Com- 
puter-assisted morphometric  tech- 
niques are being explored currently 
for rapid quantitative analysis of neu- 
ral structures in Golgi impregnated 
tissues,” and for analysis of cell 
density anc pattern in conventional 
histologic preparations." Perhaps in 
the future, these methods may also be 
used profitably for the analysis of 


- neural struetures in this and other 


neuropsychiatric illnesses in which the 
brain is found to be “normal” by qual- 
itative inspection. In addition to the 
cortical strictures examined here, 
future analrsis using Golgi methods 
should also be carried to subcortical 
structures ef potential importance, 
such as striazum, thalamus, and nuclei 
of the brainstem. 
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Periventricular Low Attenuations 


A Normal Finding in Computerized Tomographic Scans of Neonates? 


Marcello Estrada, MD; Taher El Gammal, MD; Paul R. Dyken, MD 


è Twenty-five of the initial computer- 
ized tomographic (CT) scans of 63 neo- 
nates had “definite” abnormalities. These 
abnormalities included dilated ventricles, 
advanced hypodensities ^ extending 
beyond the periventricular areas, and va- 
rieties of hemorrhage. Thirty-six, with 
otherwise normal intracranial structures, 
were found to have localized periventricu- 
lar frontal or frontooccipital areas of low 
attenuation. These areas were confined to 
the white matter of the periventricular 
area and have been identified by others as 
indicating “periventricular leukomala- 
cia." In follow-up clinical studies on 26 of 
this latter group, only two showed neuro- 
logical abnormalities. Seven CT scans 
were repeated; only one was abnormal. In 
this case, the attenuations had disap- 
peared, but were replaced by mild deep 
and cortical atrophy. The patient then 
showed findings suggesting a mild spas- 
tic diparesis and psychomotor delay. Our 
findings suggest that periventricular low 
attenuations in an otherwise normal CT 
scan are usually due to incomplete myeli- 
nation or, at least, a transient abnormality. 
Periventricular low attenuation cannot be 
used as a diagnostic sign of periventricu- 
lar leukomalacia, nor does it necessarily 
suggest an unfavorable prognosis. 

(Arch Neurol 37:754-756, 1980) 


Abnormal low attenuation depicted 

by computerized tomography 
(CT) can be due to a variety of brain 
disease ^ processes. Pathological 
states can produce alterations of the 


Accepted for publication Feb 21, 1980. 

From the Section of Pediatric Neurology, 
Department of Neurology (Drs Estrada and Dy- 
ken), and the Section of Neuroradiology, Depart- 
ment of Radiology (Dr El Gammal), Medical 
College of Georgia, Augusta. 

Reprint requests to Section of Pediatric Neu- 
rology, Medical College of Georgia, Augusta, GA 
30912 (Dr Dyken). 


754 Arch Neurol—Vol 37, Dec 1980 


central white matter that can be 
recognized on CT in infants and chil- 
dren as hypodensities'*; in neonates 
and infants, however, the CT diagno- 
sis of diseases involving the white 
matter can be difficult. Unlike the 
adult population, knowledge about the 
limits of normal in CT scans at this 
young age is very limited.’ 

Periventricular low attenuations 
have been shown on CT in infants 
with perinatal asphyxia. This obser- 
vation correlates with autopsy find- 
ings of the distribution of leukomala- 
cia in infants subjeeted to perinatal 
anoxia,* which on CT scan is charac- 
terized by hypodensity especially 
prominent in the frontal regions. 
Anatomical studies, however, have 
shown that premature infants lack 
some of the myelin and supportive 
structures found in older infants,* -13 
and thus there is a strong argument 
that hypodensities or low attenuations 
confined to the frontal and occipital 
periventricular areas may not neces- 
sarily be an abnormal finding. 

The purpose of this communication 
is to study bilateral periventricular 
low attenuations on the CT sean in 
neonates and infants below the age of 
2 months to determine their signifi- 
cance clinicopathologically. 


SUBJECTS AND METHODS 


A retrospective clinical and radiological 
study identified 63 neonates less than 2 
months old with a variety of clinical prob- 
lems. All patients were initially studied 
between January 1977 and January 1978. 
All had at least one CT scan of the head, 
using the EMI 5005 total body scanner. In 
36 cases, the CT scan showed normal intra- 
cranial structures and bilateral symmetri- 
cal periventricular low attenuations of 
variable degree but not extending to the 
inner table of the skull. Attenuation mea- 
surements consisted of an average low 
reading of 8 to an average high of 16 EMI 
numbers. These measurements correspond 


to attenuation measurements of the lateral 
ventricles themselves. The group of 36 
represented our primary study population 
for this investigation. Clinical follow-up 
for six to 24 months was possible in 26 of 
the cases. A CT scan was repeated in seven 
patients when they were between 2 weeks 
and 24 months of age. 


RESULTS 


Thirty-three of the 63 neonates 
were defined as premature at birth, 
their estimated conceptional age 
judged to be less than 38 weeks. Thir- 
ty were greater than 38 weeks’ con- 
ceptional age at birth. Twenty-five 
cases showed frank CT scan abnor- 
malities such as dilated ventricles, 
advanced hypodensities extending 
beyond the periventricular region, or 
a variety of hemorrhages that corre- 
lated well with the clinical picture, 
whereas 36 represented the primary 
study population or those without 
frank abnormalities but with bilateral 
symmetrical periventricular low 
attenuations (Fig 1). In only five cases 
of the entire series was low attenua- 
tion not present. Three of these 
showed other definite abnormalities. 
In two cases only were no definite or 
possible CT scan abnormalities en- 
countered. 

The clinical diagnoses of the 36 
infants were as follows: 


No. of 
Cases 
Possible hypoxic conditions 
Perinatal asphyxia 11 
Respiratory distress 
syndrome 8 
Severe neonatal 
seizures 4 
Probable nonhypoxic conditions 
Suspected hydro- 
cephalus 6 
Suspected sepsis 5 
Multiple congenital 
anomalies 2 
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In 25 cases (65%), etiological factors 
were idertiüed that were believed to 
tertialw precispose to cerebral hy- 
axia or ischemia and thus could 
account for low attenuation. Only 11 
nfants uffered definite perinatal 
sphyxia. The remaining 13 neonates 
35%) hae eonditions that were be- 
eved to be prebably unrelated to 
rypoxia. 

The lov attenuation in the study 
group we of variable degree but 
aways tilaterally symmetric and 
periventrreu ar in location. It never 
extended to the inner table of the 
skull. The distribution was limited to 
the frontal regien in 30 neonates. In 
six scans, fh» lew-density areas were 
nəted in Doth ^rontal and occipital 
regions (Fiz 1 and Table). 

The Table compares the conceptual 
ages cf 36meonates with low attenua- 
tion on CT scan.and otherwise normal 
intraerani.| structures. Sixteen of the 
infants, al of whem were considered 
premature at the time of birth, were 
between 2* and 10-weeks' conceptional 
age at the time of the CT scan. All of 
these nad periventricular low attenua- 
tien, Sut =x shewed occipital as well 
as frontal attenuation. Twenty full- 
term neonates at birth were between 
41 anc 48 weeks conceptional age at 
the time o: the initial CT scan. All of 
this group also showed periventricular 
low attenuations. but these were lim- 
ited te fromtal areas. No infant older 
than 40 weeks’ conceptional age at the 
time of CT sean showed occipital low 
attenuatior . 

Of the 2€ neonates who had clinical 
follew-ap, oniy two were found to 
lave neurelogical sequelae; both of 
them belomged to the group with a 
uistory of cefmite perinatal asphyxia. 
l'he other £* have had normal psycho- 
notor development and neurological 
indings. 

In seven of these infants, a follow- 
ip CT scar was obtained: two at 2 
weeks; one each at 3 months, 6 
manths, ane 14 months; and two at 24 
nonths of age. |n six cases, the 
repeated CT scan was completely 
normal In one, the CT scan was 
abnermal. This patient was one of 
those who mad neurological sequelae 
comsistmg cf mild spasticity, quadri- 
paresis. anc psychomotor retardation. 
The CT sear, obtained at the age of 24 
months. shoed mild deep and cortical 
atrephy. However. the periventricular 
low attemua_ions were not seen at this 
time. 

We were abie to follow up a second 
patient for two years. This was a 
3,106-g, ful-term neonate in whom 
the initial €T scan was obtained to 
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Fig 1.—Examples of frontal and frontooccipital periventricular low attenuation. Left, 
Forty-week conceptional age. Newborn with suspected meningitis, later proved erron- 
eous. Neurc!ogical follow-up at 9 months of age gave normal findings. Arrows show low 
attenuation confined to frontal areas. Right, Forty-week conceptionel age. The CT scan 
taken as part of workup for two brief "apnea spells" associated in retrospect with cleft 
palate. Climcal follow-up at 19 months gave normal findings. A-rows indicate low 
attenuation distributed in frontal areas. Also note low attenuations in occipital region. 





Fig 2.—Forty-week postconceptional age infant. Left, Scan taken as Dart of workup for 
macrocephay. Note prominent frontal periventricular low attenuation (arrows). Right, 
Normal scan at 14 months of age, same patient. 


evaluate a cuestionable bulging ante- 
rior fontan»l. Neurologically the in- 
fant was then normal. Clinical follow- 
up to the age of 2 years has shown 
normal psychomotor development and 
neurological findings. At this age, a 
repeated CT scan was completely 
normal. 

Figure 2 shows the CT scan of a 
full-term inant at 40 weeks’ concep- 
tional age who had been born one 
week previcusly. The baby was born 
of a spontaneous delivery with no 
complicatiors. There was no perinatal 
asphyxia. The birth weight was 3.7 kg; 


Apgar score was 7 at one minute and 
10 at five minutes. A CT scan was 
done because of a head size of 39 em 
(95%). Clinical follow-up to the age of 
14 months has shown normal psycho- 
motor development and neurological 
findings. A CT scan repeated at this 
age was normal, shoving a disappear- 
ance of the previous low attenuations 
(Fig 2, right). 


COMMENT 


Bilateral symmetric periventricular 
hypodensities on CT scans of neonates 
have been reported im periventricular 
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small number of fibers of the primary 
afferent projection system. These 
include a proportion of somatic senso- 
ry fibers from the ventral posterolat- 
eral nucleus of the thalamus to the 
postcentral and precentral cortex as 
well as visual and auditory fibers from 
the geniculate bodies to the respective 
cortical areas. Toward the end of the 
first four weeks of life in the full-term 
infant, incipient deposition of myelin 
may be observed in the corticospinal 
fibers. By 2 to 3 months of age, corti- 
cospinal tracts are less advanced in 
the process of myelination from the 


Correlation of Conceptional Age and Periventricular Low Attenuation 


Frontal Low 
Attenuation Alone 


Both Frontal and Occipital 
Low Attenuation 


No. of 
Cases 


Conceptional 
Age,* wk 

Young newborns 
28-32 1 
33-36 6 
37-40 3 
Total 10 (62%) 


Other newborns 
41-44 19 


45-48 1 
Total 20(100%) 


*This figure represents the estimated age, postconception, at the time of the CT scan and not the 
age at birth. All of the young newborns were “premature,” ie, less than 38 weeks’ estimated 





conceptional age at birth. 


leukomalacia following perinatal as- 
phyxia.* Periventricular leukomalacia, 
a complication of neonatal anoxic 
encephalopathy, is a well-known path- 
ological entity and is manifested by 
areas of necrosis of the periventricu- 
lar white matter and a characteristic 
distribution, which includes the re- 
gions adjacent to the external angles 
of the lateral ventricles. Periventricu- 
lar leukomalacia occurs almost exclu- 
sively in the premature infant. In the 
smallest lesions, the white matter 
immediately adjacent to the ventricu- 
lar system is involved, but in larger 
lesions, the necrosis may extend from 
ependyma to subcortical arcuate fi- 
bers. The early changes may later be 
followed by cavitation and thinning of 
periventricular white matter, with 
widening of the lateral ventricles.’ 
DiChiro et al* suggested that periven- 
tricular low attenuations on CT scan, 
in combination with the respiratory 
distress syndrome or other forms of 
perinatal asphyxia, offer hard evi- 
dence for periventricular leukomala- 
cia. In the cases they reported, 
dilation of the lateral ventricles 
accompanied the areas of decreased 
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attenuations; even when the attenua- 
tions disappeared in later months, 
some dilation of the lateral ventricles 
persisted." In our cases, none of the 
CT scans showed ventricular dilation, 
and follow-up seans were completely 
normal except for one case showing 
mild dilation of the lateral ventricles 
and cortical atrophy. 

In the majority of our cases that 
were followed up for more than six 
months, these pathological processes 
did not appear to be present. Even in 
the 11 cases with definite evidence of 
perinatal aphyxia, only two showed 
neurological sequelae. Although a CT 
scan was repeated on only one of 
these, this was abnormal. No other 
repeated CT scan in the perinatal 
asphyxia group was obtained, but six 
of these patients were clinically 
normal at follow-up. In the other 18 
cases that were followed up, there was 
no clinical evidence of neurological 
residua. Six had repeated CT scans, all 
of which were normal. 

At birth and during the perinatal 
period, the white matter of the cere- 
bral hemisphere of the full-term new- 
born is devoid of myelin except for a 
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sensory tracts. A considerable number 
of the commissural fibers in the cor- 
pus callosum have also become myeli- 
nated. The frontotemporal pontine 
fibers and the long asseciation tracts, 
such as the superior occipital frontal 
fasciculus and cingulum, contain only 
a bare trace of myelin sheaths at birth 
and in early infancy.*'*? This obser- 
vation of the developmental myelina- 
tion process of the CNS in human 
newborns correlates with our data 
that show occipital low attenuations 
only in neonates younger than 40 
weeks of conceptional age, while there 
was persistence of frontal attenua- 
tions up to the age of 48 weeks. 

From these observations it appears 
that periventricular low attenuation, 
seen in otherwise normal CT scans, is 
a normal finding in the vast majority 
of premature and full-term infants 
and that these low attenuations are 
likely related to incomplete myelina- 
tion. One must be cautious in attribut- 
ing these CT scan findings to patho- 
logical ischemic-anoxic processes in 
the perinatal period without coexist- 
ence on the CT scan of dilation of the 
lateral ventricles or clinica. confirma- 
tion of frank signs of brain dysfunc- 
tion. 
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Demyelinative Chiasmal Lesions 


Eebert H. Spector, MD; Joel S. Glaser, MD; Norman J. Schatz, MD 


* To clarify the clinical syndrome of 
demyelinative chiasmal involvement, six 
case histories were analyzed and the liter- 
aure was reviewed. This entity is charac- 
terized by especial predilection for wom- 
en in the third to fifth decades; visual 
deficits of a chiasmal pattern that may be 
modes: to markec, with a generally good 
prognosis for functional recovery; and 
other signs and symptoms, not necessari- 
ly severe, of scattered lesions of the neu- 
raxis. Neuroradiological studies, espe- 
ciaily laminegraphy of the sellar area and 
computerized tomography, must be em- 
ployed to rule out a suprasellar mass 
lesion. The efficacy of systemic cortico- 
steroid therapy is moot, but it seems 
reasonable to use such agents during 
acute stages, especially where vision is 
severely reduced en both sides. 

(Arch Neuro! 37:757-762, 1980) 


hiasmal visual field defects are so 

eommonlv a sign of mass le- 
sions: 218-252) 109-7) that other dif- 
ferential eiagnestic considerations 
are usually included for completeness 
alone. On rare occasions, however, 
bitemporal hemianopsia or one of its 
variants is produced by nontumorous 
conditiens.’ This report describes the 
character and natural history of chias- 
matic field defects in six patients with 
presumed multiple sclerosis (MS). 


REPORT OF CASES 


Case 1.—A 32-year-old woman experi- 
eneed paresthesias on the left side of her 
faee in January 1975, and a neurologist 
found hypalgesia in the distribution of the 
seeend and third division of the left tri- 
geminal nerve. Also noted were absent 
abdominal reflexes and a left plantar 
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extensor response. Roentgenograms of the 
skull, EEG radioisotope brain scan, cere- 
bral angiczram, and pneumoencephalo- 
gram (PEC) were normal. The CSF con- 
tained 20 mg/dL of protein, 50 mg/dL of 
glucose, and one lymphocyte; the y-globulin 
fraction was 10%. Her symptoms partially 
resolved. 

Six week: later, she noted blurred vision 
in the right eye. The visual acuity was 
20/50 in the right eye, and perimetry dem- 
onstrated an ipsilateral central scotoma. 
The acuity and visual field of the left eye 
were norma. Vision on the right continued 
to worsen over the next three weeks, drop- 
ping to 20/300. Because repeated perime- 
try of the left eye suggested a possible 
hemianoptie defect, the patient was 
referred to the Bascom Palmer Eye Insti- 
tute (BPEI. Examination showed visual 
acuity of 8/200 on the right and 20/15 on 
the left. The pupils were 4 mm in diameter, 
and both meacted to light; however, a 
Gunn's sigr was detected on the right. 
Extraocular movements were full, but a 
conjugate clockwise rotary nystagmus was 
present on Eft gaze. The right optic disc 
was pale. Arc perimetry disclosed a ceco- 
central scotema in the right eye and an 
upper tempcral depression in the left eye. 
The latter was evident in the central field 
with a 5/339 red target (Fig 1, top). A 
second PEG was normal. 

The patient received prednisone, 100 
mg/day oraly for two weeks. After five 
days, vision in the right eye improved to 
20/80 and the central scotoma lessened in 
density. Goldmann perimetry of the left 
eye confirmed the presence of upper tem- 
poral depression that was clearly hemia- 
noptie (Fig 1, center) One week after 
discontinuation of prednisone therapy, the 
vision on the right was 20/30; 18 months 
later, it was 20/25. The Gunn's sign on the 
right persisted. The temporal hemianoptic 
defect in the left eye was only demonstra- 
ble with a flzshing stationary target (Fig 
1, bottom). 

Case 2.—A 58-year-old woman had had 
well-confirmed episodes of relapsing and 
remitting paraparesis, ataxia, and optic 
neuritis. Durmg one episode in December 
1974, the temporal portion of the right 
visual field carkened. Evaluation at the 
BPEI demonstrated that vision in the right 
eye was limited to finger-counting at 91 cm 
and vision in the left eye was 20/200. The 
pupils were symmetric in size and reactive, 
but a Gunn's sign was present on the right. 
Both optic discs were pale. A tangent 
screen examiration of the less affected left 


eye showed a dense temporal hemianopsia 
that also involved fixation. Only a superior 
nasal remnant of fielc was preserved in the 
right eye (Fig 2, top left). Roentgenograms 
of the skull along with sellar laminograms 
and a computerized tcmographic (CT) sean 
were normal. 

The patient was not seen until one year 
later, when she returned because of failing 
vision in both eyes, accompanied by a 
band-like sensation encircling her chest. 
There was no perception of light in the 
right eye; vision in the left eye was limited 
to appreciation of hand motion in the upper 
nasal quadrant and te light perception in 
the remaining field. The pupils did not 
respond to light, but constricted on near 
effort. The discs we-e unchanged. The 
patient received predmisone, 100 mg daily 
for one week. Near acuity improved to 
20/60 on the right and 20/200 on the left. A 
repeated tangent screen examination at 1 
m with a 25-mm white -arget showed dense 
bitemporal hemianoptic defects involving 
central fixation (Fig 2, top right). Two 
months later, vision was 20/200 on the 
right and 20/200 on :he left. Goldmann 
perimetry clearly depicted the hemianoptic 
character of the bitemporal visual loss (Fig 
2, bottom left). 

In December 1975, her vision again wor- 
sened. She received eorticotropin intra- 
venously (IV) for 14 days, followed by oral 
prednisone therapy or another three 
weeks. In March 1976, vision was reduced 
to detection of hand motion at 304 em on 
the right and at 152 cm on the left. Using 
the patient's extended hand as a fixation 
guide, a tangent screen evaluation sug- 
gested the presence o? ielc defects resem- 
bling those found on th» first examination. 
Four weeks later, vision had improved to 
finger-counting at 2.4 m on the right and 
20/400 on the left. Perimetry again showed 
a complete left temporal hemianopsia and 
marked loss of central vision in the right 
eye (Fig 2, bottom right). 

Case 3.—A 31-year-olc woman with spas- 
tic paraparesis of unknown cause first 
noted poor vision in Mzy 1975. The visual 
acuity was 20/40 on the right and 20/80 on 
the left, and both optic ciscs were pale. The 
pupils were 5 mm in ciameter and slug- 
gishly reactive to light. Perimetry showed 
bilateral central scotomzs and hemianoptic 
arcuate scotomas in both upper temporal 
quadrants (Fig 3, top). /er-ical eye move- 
ment was intact; however, there was com- 
plete paralysis of horizontal gaze that was 
unaffected by oculocephelic or caloric stim- 
ulation. Other neurologie findings included 
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asymmetric quadraparesis (more marked 
on the right), a depressed corneal reflex, 
ataxia of the right upper extremity, absent 
abdominal reflexes, and diffuse hyperre- 
flexia with Babinski’s signs. Roentgeno- 
grams of the skull and CT scans were 
normal. The CSF protein level was 55 
mg/dL; glucose level, 120 mg/dL. There 
were 23 WBCs, 95% of which were mono- 
cytes; the y-globulin fraction was 11.3%. 
The patient received corticotropin, 100 
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units intravenously for two weeks; vision 
improved to 20/25 on the right and 20/70 
on the left. Gaze to the right was now 
possible, but paralysis of left gaze was 
complete. Visual fields were unchanged. 
One month later, acuity was 20/50 in 
both eyes. Goldmann perimetry showed 
bitemporal depression. In the right eye, the 
defect was subtle and demonstrable only 
by Riddoch testing**; that is, the patient 
did not perceive a flashing but stable stim- 


Fig 1.—Case 1. Top, Arc perimetry shows 
junctional defect; note left temporal hemi- 
anopsia to red stimulus (1/330 W indi- 
cates 1-mm white target at 330 mm). Cen- 
ter, Improved field and right acuity after 
five days of prednisone therapy. Bottom, 
One year later, defects are detectable only 
be static target presentatior. RIDD indi- 
cates Riddoch phenomenon. 


ulus, but did respond to mevement of the 
same size light source (Fig 3, center). One 
year later, in May 1976, examination dis- 
closed a minimal but definite central 
defect on the right and temporal hemia- 
nopsia on the left (Fig 3, bottom). 

CasE 4.—A 33-year-old woman com- 
plained of blurred vision in the right eye 
during her eighth month of pregnancy, in 
March 1973. The vision was then 20/20 
bilaterally. Eight months later, she was 
examined at the BPEI beeause of persis- 
tent blurriness of vision in the right eye. 
Best corrected vision was 20/25 on the 
right and 20/20 on the left. All of the 
Ishihara color plates were read with the 
left eye, but only 12 of 15 with the right 
eye. An afferent pupillary defect was not 
observed, and the optic discs appeared to 
be normal. Goldmann perimetry demon- 
strated mild but definite upper bitemporal 
depression of the central fields. A hemia- 
noptic scotoma in the right upper quadrant 
was clearly present (Fig 4, top left). Plain 
skull roentgenograms with tomographic 
views of the sella turcica were normal. 

The patient returned cne month later 
and complained spontaneeusly that vision 
in the right eye seemed to fluctuate with 
physical exertion.* The acuity was 20/20 
bilaterally. Although her acuity remained 
stable, three months later she was able to 
read only five of 15 Ishihara plates with the 
right eye. A right-sided Gunn's sign was 
demonstrable. Figure 4, top right, shows 
that the defect of the right eye in the upper 
temporal quadrant became much denser. 
The acuity, color vision, and visual fields of 
the left eye were normal. Roentgenograms 
of the skull and sella were again normal. 

The patient subsequently had separate 
episodes of multifocal paresthesias and 
numbness of the lower extremities. These 
relapsed and remitted spontaneously, and 
on no occasion was an objective sensory 
loss found. 

In April 1974, vision in the right eye 
decreased to 20/25 plus 3, while vision in 
the left eye was 20/15. The patient was 
unable to read any of the-color plates with 
the right eye, but could discern all of them 
with the left. Goldmann perimetry showed 
a central scotoma in the right eye and 
temporal hemianoptic defects in the cen- 
tral fields of both eyes (Fig 4, bottom left). 
Roentgenograms of the skull and polyto- 
mograms of the sella were normal. One 
year later, vision was 20/15 in each eye, but 
subtle bitemporal hemianoptic defects 
were still detectable (Fig 4, bottom 
right). 

Case 5.—A 21-year-old woman experi- 
enced paresthesias in both legs and the left 
arm during her fifth month o? pregnancy. 
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=ig 2.—Case 2. Top left, Nasal remnant anly on right, dense temporal hemianopsia on left. Top right, 
Sense bitemporal hemianoptic defects. Bottom left, With improving acuity, dense bitemporal 
^emianopsias remain. Bottom right, Further loss of field in right eye (see also Fig 6, top). 


In the thire trimester, she was troubled by 
ursteadiness, immalance while walking, 
and a tendeacy to “drag” the legs, but all of 
these sym-toms cleared completely in 
about three-weeks. Two weeks after deliv- 
ery, she noed poor vision in the left eye 
and pain or eye movement. Visual acuity 
was 20730 en the right and 20/60 on the 
left. A left- ided Gunn’s sign was present. 
Central bitempor-| hemianoptic scotomas 
(Fig 5. top) were eenfirmed with a Gold- 
mann perin=ter. “he optic discs and cran- 
ial nerve functions were normal. Other 
neurolegic fmding= included a wide-based 
gait, æ rigut-sided Babinski’s sign, de- 
creasec sen ation and dysesthesia of the 
right acm, aad ips: ateral reduction of light 
touch anc pmprick in the C-8, T-1 distribu- 
tian. 

RXoentgen»grams ef the skull, polytomo- 
gram ef the sella, and a CT scan were 
normal Pneumoeacephalography showed 
that tke optic chiasm and nerves were 
enisrged an. ther= was slight blunting of 
the recesses-of the third ventricle (Fig 5, 
bottom». Th» possibility of a small tumor, 
therefore. cculd net be excluded. The CSF 
protein leve was 94 mg/dL; glucose, 80 
mg/dL: no cells were seen, and y-globulin 
fractior vas 7%. 

On tke ba is of a tentative diagnosis of 
demyelmating disease, the patient re- 
ceived a ter-day course of corticotropin 
given imtravenousL, at the end of which 
acuity impreved tc 20/25 in each eye and 
the visual 3e.3 defects had diminished. The 
week ater lischarge, she complained of 
eleetric shoe sensations in both legs on 
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flexion of the neck and continued paresthe- 
sias of the right arm. Balance and gait 
were very much improved. 

Case 6.— 7. 29-year-old woman was exam- 
ined in Marzh 1968 because of diminished 
vision in the right eye of one week's dura- 
tion, accom»anied by throbbing retrobul- 
bar pain. Vision was reduced to finger- 
counting in he right eye and 20/20 minus 2 
in the left eze. Visual field examination of 
the left eye showed a dense temporal hemi- 
anopsia (Fig 6, top). Results of examina- 
tion were otnerwise unremarkable. Roent- 
genograms of the skull, orbits, paranasal 
sinuses, and optic foramina were normal. 
Thyroid ard pituitary function were 
normal. The CSF contained 22 mg/dL of 
protein, 65 mg/dL of glucose, and two 
WBCs. Cerebral angiogram was normal, 
but a PEG showed an enlarged chiasm. 
Vision continued to worsen and did not 
improve after large doses of prednisone. 
An exploratory craniotomy disclosed no 
evidence of a pituitary tumor or other 
extra-axial mass lesion. However, the 
chiasm appeared to be swollen, especially 
at the junction with the right optic nerve. 
The color of the structure was considered 
normal, and there was no evidence of an 
adhesive arachnoiditis (Fig 6, bottom). 
During the subsequent months, vision 
slowly improged in the right eye to 20/40. 

In January 1969, the patient was hospi- 
talized for barning sensation in the right 
leg and paresthesias and clumsiness of the 
left hand. The plantar response was exten- 
sor bilaterally and Lhermitte’s sign was 
present. The attack lasted for two months 


and remitted spontaneously. Numbness of 
the left face, vertige, and unsteadiness 
later developed, and im 1971 and 1972, there 
were at least three other discrete episodes 
of spinal cord dysfunction. 


COMMENT 


Acute deterioration of visual func- 
tion is a well-recognized manifesta- 
tion of MS, and is usaally attributed to 
retrobulbar neuritis.?(»»9::959 Central 
or cecocentral scotomas constitute the 
most common defects in the visual 
fields, (717299: whieh would suggest 
that the prechiasmatic portion of the 
optie nerve harbors the majority of 
demyelinative lesioms. However, his- 
topathologic studies of the visual 
pathways in patien:s with MS indi- 
cate that the distribution of plaques is 
more widespread. Lehoczky: analyzed 
the afferent visual pathways of 20 
autopsied cases of MS and found the 
following incidence of demyelination: 
chiasm, 13; optic nerve or tract, 9; and 
lateral geniculate body, 5. Lehoczky 
noted that Oppenheim, as early as 
1887, had described the presence of 
“isolated patches of sclerosis” within 
the chiasm in five avtopsied cases. 

The advent of mcdern histological 
staining techniques aas verified these 
observations. Lumsden’ described 
pronounced demyelination and/or ax- 
onal degeneration within the optic 
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chiasm of 36 consecutive necropsied 
patients with MS. In fact, the loss of 
neural tissue at times was sufficiently 
severe to render the optic nerves 
"thinner than usual" on macroscopic 


examination. Involvement of the 
chiasm has also been reported in the 
experimental forms of demyelinating 
disease.” Uchimura and Shiraki'^ re- 
ported the pathological findings in 
nine human subjeets who suffered a 
multifocal neurological disorder fol- 
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lowing prophylatie inoculation with 
rabies vaccine. In each instance in 
which a visual complaint had been 
made, the optic chiasm contained scat- 
tered foci of demyelination that were 
histologically indistinguishable from 
the lesions of MS. 

Despite the compelling neuropatho- 
logic evidence, few clinical reports 
have described chiasmal visual field 
defects in patients with MS and none 
have serially evaluated its natural 


Fig 3.—Case 3. Top, Bilateral central sco- 
tomata plus superior hemianoptic arcuate 
scotomata. Center, Resolution of arcuate 
defects. Riddoch phenomenen (RIDD) in 
superior right field. Bottom, Resolution 
with minimal scotoma remnant on right, 
and dense temporal hemianopsia on left. 






course. Roenne'! commented on cer- 
tain patients with optic neuritis n 
whom perimetry showed in the 
affected eye a central scotoma ass)- 
ciated with a contralateral hemianop- 
tic defect. He concluded that the cul- 
pable lesion must reside at the junc- 
tion of optic nerve and chiasm, but 
unfortunately had no pathological 
confirmation. Traquair’? later pub- 
lished an article entitled “Acute 
Retrobulbar Neuritis Affecting the 
Optic Chiasm and Tract” in which the 
visual fields of four patients were 
recorded. Two of these cases were 
clearly of a bitemporal pattern; one 
had only a monocular centrocecal sco- 
toma; and the fourth showed a homo- 
nymous hemianoptic defect; all were 
ascribed to MS. The case of "chrorie 
chiasmal neuropathy" described by 
Ashworth" is untenable if the visual 
fields as illustrated are accurate; there 
is no hemianoptic character to tie 
large bilateral centrocecal scotomas as 
depicted. The MS patients described 
by Sacks and Melen'* had definite 
evidence of bitemporal hemianop-ic 
field loss. Bell et al'* described a 45- 
year-old man with progressive "bi- 
temporal field defects" due to ccn- 
firmed optochiasmatic arachnoiditis, 
with subsequent pathologic evidence 
of MS; the authors suggested that 
repeated bouts of retrobulbar neuritis 
had led to chronic leptomeningeal 
inflammation. To the best of cur 
knowledge, this case is the only patho- 
logical study of a patient with MS 
with bitemporal field defects con- 
firmed clinically. The relationship of 
MS and optochiasmatie arachnoiditis 
seems valid, as previously observed by 
Dawson: and also referred to by 
Lumsden.’ The cases of chiasmal 
demyelination histologically stud ed 
by Taylor" had no verified acuity or 
field examination. 

From our personal experience with 
these six patients, and from data 
obtainable from previous case reports, 
we may draw certain cenclusions with 
regard to chiasmatic involvement in 
MS. It may be more common tan 
recognized and could be discoverec if 
certain perimetrie practices are fol- 
lowed.'(»»?5*-25» All patients with unla- 
teral visual loss should undergo visual 
field examination of the asymptomat- 
ic eye. The finding of a subtle upper 
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Fig 4 —Case 4 Top left, Minimal superior central quadrantic defects. Top right, Increased density of defec: on right, but no 
setectable defect on left. Bottom left, Recurrence of minor central scotoma on right, and reappearance of suoile left temporal 
^emianopsis. Bottom right, One year later, subtle bitemporal defects with Riddoch phenomenon (RIDD). 


Fig 5.—Case 5. Top, Central bitemporal hemiaroptic scotomata. 
Bottom, Pneumoencephalogram, lateral view Note enlarged 
optic nerves and chiasm (large arrow) and blunting of recesses of 
third ventricle (small arrow), simulating suprasellar tumor. 


Fig 6.—Case 6. Top, Finger-counting remnart in right nasal field, 
complete left temporal hemianopsia. Bottom, Craniotomy demon- 
strates swollen optic nerve (large arrow); compare with normal 
internal carotid artery (small arrow). 


SH 
PC 


rive um 2 
= 


SSNS 








Fig 7.—Swollen and demyelinated optic nerves and chiasm (from Lindenberg et al^). 


temporal depression or a hemianoptic 
scotoma establishes that the culpable 
lesion must reside posteriorly at the 
junction of nerve and chiasm. Fur- 
thermore, the central visual field, ie, 
the inner 30°, will reflect the effect of 
chiasmal interference well before a 
peripheral depression is noted, and 
defects for color, especially red, are 
often found before those for white. 
The numerous tabulations of the 
ophthalmological manifestations of 
MS rarely mention chiasmal field 
defects. Savitsky and Rangell* re- 
viewed 264 pathologically verified 
cases of demyelinating disease and 
cited only one instance in which a 
"unilateral temporal hemianopsia" 
had been found. In a review of 
patients with MS (diagnosis "positive 
or probable"), Marshall’? listed hemia- 
noptie or quadrantic field defects in 
one or both eyes in only 1.5% of 586 
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cases; in an additional 322 patients in 
whom retrobulbar neuritis was a sa- 
lient manifestation, hemianoptic de- 
fects in one or both eyes were said to 
have occurred in 5%. Unfortunately, 
all these data were generated from 
retrospective chart reviews in which 
the visual field examinations had been 
performed in most instances only once 
and by perimetrists of unknown 
expertise. We also have no informa- 
tion regarding the presence of field 
loss in the unaffected eye. 

The many perimetric studies of our 
six patients showed that field deficits 
ranged from minimal temporal de- 
pressions detectable only with subtle 
stimuli (case 4) to absolute defects 
that extended across the vertical to 
involve nasal quadrants (case 2). June- 
tional scotomas, ie, a central scotoma 
in one eye and temporal hemianopsia 
in the other eye (Fig 1, top and cen- 
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ter), were found in two patients (No. 1 
and 6); bitemporal hemianopsia with 
unilateral or bilateral central scoto- 
mas were demonstrated in three 
patients; and one patient had bitem- 
poral central hemiscotomas (Fig 5, 
top) Therefore, functional interfer- 
ence oceurred either at anterior, mid- 
dle, or posterior chiasmal segments. 

There were nine eyes with central 
scotomas and diminished acuity, 
ranging from 20/25 to finger-count- 
ing. Six eyes recovered functional lev- 
els of 20/15 to 20/30; one patient (No. 
2) with a relapsing chronic neuritis 
and initial vision of 3/200 and 20/200 
remained functionally blind (8/200 
and 15/200) despite intensive oral cor- 
ticosteroid therapy over prolonged 
periods”; the vision in patient 6 
improved in one eye from finger- 
counting to 20/800. In general, recov- 
ery of vision was good in the patients 
of Sacks and Melen'* and Traquair’; 
however, where acuity is severely 
reduced, a less favorable outcome may 
be anticipated. 
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roentgenograms, sella laminograms, 
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five, an enlarged chiasm was disclosed 
on pneumoencephalography. In case 6, 
cerebral angiography gave normal 
results, but a PEG demonstrated a 
swollen optic chiasm that was later 
confirmed at exploratory craniotomy. 
Lindenberg et al? have pointed out 
that involved nerve and chiasm may 
be sufficiently enlarged by lympho- 
cytic infiltration and astrocytic fibro- 
sis to be confused with a primary 
glioma (Fig 7). 
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e Six patents with herpes simplex virus 
(MSV)-enc-phalitis underwent diagnostic 
and clinics! evaiuation. The HSV or its 
antigenic materia! was found in three 
brain biopsy specimens. In the remaining 
three cases. the diagnosis was supported 
br detectiomo! HSV antibodies in the CSF. 
C>il count anc total protein concentration 
in the CSF reached a maximum level at 
three weeks and two months, respective- 
ly The IeG index and HSV antibody level 
im the CSF often remained constant after 
reaching maxima! values. In three pa- 
tients, a transient iow serum sodium level 
was obsewed. Characteristic EEG 
changes were present five to 11 days after 
the omset of symptoms. Computerized 
tomographE scanning revealed a tempo- 
ra low-density lesion. Three patients 
became de«ply camatose and had respi- 
ra'ory taitue. The patient without vidara- 
biae therape and one of the five patients 
treated with vidarabine died. 

Arch Neuro! 37-763-767, 1980) 


erpes simplex virus (HSV) is 

re-ozmzed as a major cause of 
acute neecretiging encephalitis having 
a serious outcome.’ Diagnosis of 
herpes simplex virus encephalitis 
(HSV B) is based on the demonstration 
of the virus or its antigenic material 
in the CNS “and therefore brain biop- 
sy is required. Because vidarabine 
(V:ra-A) a»pears to offer successful 
systemic therapy for HSVE,; correct 
diagnosis o: the disease is paramount. 
We used brin biopsy as a diagnostic 
tod far FSVE in acute localized 
encephalitis Diagnostic and clinical 
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findings, in addition to results of 
treatment of HSVE, are presented. 


SUBJECTS AND METHODS 


Six patieats (four women and two men) 
with the hizhly presumptive diagnosis of 
HSVE wer» seen at the Department of 
Neurology, University of Helsinki, from 
December 1977 to January 1979. Their ages 
ranged frora 26 to 77 years (mean age, 54 
years). 

When a saspicion of localized encephali- 
tis arose on a clinical basis, electroencepha- 
lography (EEG) and lumbar puncture for 
examinatior of the CSF were performed. 
Bacterial caltures of the CSF samples, 
virus isolation, immune fluorescence (FA) 
test for detection of HSV antigen in the 
CSF cells, HSV antibody tests, and protein 
analyses were done without delay by con- 


_ventional techniques. If EEG revealed a 


focal disturbance, carotid arteriography, 
radionuclide scan, and/or computerized 
tomography (CT) (after its installation in 
June 1978) were performed. Brain biopsy 
was done through a temporal burr hole. 
Tissue specimens for virus isolation, FA 
testing, ani histological and electron 
microscopic study were taken. 

For HSV isolation, cultures of primary 
human amnibn and of African green Mon- 
key Kidney «ell line (Vero) were used. For 
the FA test specimens were fixed with 
acetone for five minutes at 4 ?C. Both 
anti-HSV ty»e 1 and anti-HSV type 2 sera 
were used as primary reagents. These anti- 
sera were cbtained from rabbits using 
experimenta. HSV infection. Antirabbit 
globulin treated with fluorescein was used 
as the conjugate in indirect immunofluo- 
rescence staining. 

Lumbar puncture and EEG were re- 
peated at least once weekly when possible. 
At regular in£ervals, routine hematological 
and biochemiral tests, as well as urinalysis, 
were performed for safety monitoring 
according te the vidarabine regimen. 
Throat swabs for virus isolation and FA 
testing were carried out during the first 
week. Follow-up examinations were made 
at three and seven months and again at 12 
to 14 months. 


RESULTS 
Clinical Findings 


Five of tne six patients (Table 1) 
had acute cases; patient 4 was 
referred after an acute phase and was 


suspected of havirg a brain tumor. 
Three of the patients had previously 
been healthy, while one suffered from 
rheumatoid arthritis, another was 
hypertensive, and z third was diabet- 
ie. The symptoms at admission were 
usually meningeal, ie, headache, nau- 
sea, and fever (Table 1). Clinical 
examination revea ed disorientation, 
confusion, and altered consciousness. 
Generalized and/cr focal seizures, 
pareses, and papilledema were com- 
mon. Aphasia, anisocory, and visual 
signs were also seen. Three patients 
(1, 2, and 5) became deeply comatose. 
Respiratory failure oecurred in the 
same patients. Within the first weeks 
pneumonia developed in three pa- 
tients (2, 3, and 5) The duration of 
hospitalization was st least three 
months. 


Brain B-opsy 


Brain biopsy specimens obtained 
within a week of omset of symptoms 
revealed HSV and/or its antigenic 
material (Table 2). In the two pro- 
longed cases (patiemts 4 and 6) only 
necrosis and/or inlammation were 
seen. One case showed intranuclear 
inclusions in the histologic study (pa- 
tient 5). In the same specimen, herpes 
virus-like particles were seen on elec- 
tron microscopic examination. 


EEG 


Electroencephalographic recordings 
obtained five to 11 days after onset 
invariably showed a characteristic 
pattern: generalized slowing in the 
theta or delta range, a marked slow 
wave focus in one er both temporal 
areas, and periodic slow transients 
with a wave sequence repeated at 
intervals of a few seconds. After 11 
days the periodicity disappeared in all 
cases. One case showed sharp waves 
(patient 4). 


Neuroradiology 


Carotid arteriography demon- 
strated a temporal lobe mass effect in 
all cases (Table 3) ard a local area of 
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Table 1.—Clinical Features Before (a) and After (b) Hospitalization” 


Duration of Nausea, Disorien- Uncon- Seizures, Papill- 
Symptoms, Fever Headache Vomiting Confusion tation sciousness Pareses edema 
Days ————— Aa ——— —— — pE peN RE, 
b b b a b a b 





*Symbols are as follows: —, none; +, not reported; +, slight; + +, moderate; + + +, prominent. 


Table 2.—Brain Biopsy Findings* 


Biopsy, Days 


Patient; After Onset 


HSV Isolation HSV FA 


HSV Particles on 
Electron microscopy 


Necrosis, 
inflammation 





*HSV, herpes simplex virus; FA, immune fluorescence test. Ellipses in table indicate procedure 


was not performed. 
1Biopsy not performed in patient 1. 












*Uncertain uptake. 


Table 3.—Neuroradiographical Findings, Days After Onset of Symptoms 

















Fig 1.—Computerized tomographic scan in patient 3. Left, Deep temporal low-density 
lesion, 20 days after onset of symptoms. Right, Large bilateral, well-demarcated areas of 
low density in temporal lobes seven months later. 





hypervascularity in the deep temporal 
lobe in one (patient 2). Radionuclide 
brain scan showed increased uptake in 
the temporal region in all four cases 
examined. Computerized tomographic 
scanning revealed a temporal low- 
density lesion as a constant finding. 
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Contrast enhancement of the affected 
area was detected in all cases exam- 
ined within 2% months of the onset of 
symptoms. In four cases with serial 
scans (1, 3, 4, and 5), an enlargement 
of the area involved was seen during 
the follow-up (Fig 1). 


CSF 


Cell count in the CSF ranged from 
normal to 1,040/cu mm (Fig 2), reach- 
ing maximal values within three 
weeks. A slight pleocytosis was evi- 
dent for months following the acute 
phase, with some reactivation in two 
cases (patients 3 and 4). Polymorpho- 
nuclear cells (<17%) were present in 
the first specimens. At admission, 
every patient had RBCs in the CSF, 
numbering from about 20 to several 
thousand per cubic millimeter (Fig 3). 
The RBC count fluctuated, reaching a 
maximal level of 7,060/cu mm. All 


Carotid glueose values remained within the 
Arteriogram: Computerized Tomography: Radionuclide Scan: normal range in a total of 15 examina- 
Patient Mass Effect Decreased Density Increased Uptake tions ex cept in one pati ent, who had a 
: en Ls Mestad ia zt lowered glucose level 18 days after the 
: M adn. EL rero. fi onset of symptoms. 
: pens PEN EU, / Jue E Initially, CSF total protein level 
4 Yes/50 Yes/45, 78, 134 Yes/18, 31, 49 was increased, except in patient i 
2 Mo. Le PR as iie che Later all values became further 
Yes/23 Yes/26 Yes/20 


increased, reaching a maximum with- 
in two months and thereafter slowly 
declining (Fig 4). The highest value 
was 7,882 mg/L (normal clinical labo- 
ratory range, 150 to 450 mg/L), 56 
days after onset. During follow-up, a 
slight increase was observed in the 
same patients that had rises in cell 
count. 

The IgG index in the CSF (derived 
by multiplying the CSF IgG value by 
the serum albumin value, and dividing 
by the product of the serum IgG value 
times the CSF albumin value) in- 
creased (Fig 5) except in case 5, and 
remained so during the follow-up 
(normal, 0.34 to 0.58). Without excep- 
tion, CSF IgG values were in a range 
indicating abnormal patho.ogy—up to 
2400 mg/L (normal, 14 to 38 mg/L), 
which decreased during the follow-up 
but never returned to norraal levels. 


HSV Antibody 


Herpes simplex virus antibody de- 
terminations, by complement fixation 
(CF) test, gave titers up tc 128 in the 
CSF (Fig 6). During the follow-up the 
values often remained high, although 
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they decreased in patients 4 and 5. In 
no ease was a toial disappearance of 
HSV antibcdies in the CSF seen. 
Herpes simplex virus titer in the 
serum ranged f»om less than 8 to 
2,049, and deerezsed gradually. In five 
patiemts a *ourfold or greater increase 
was seen. The ratio of antibody titers, 
serum to CSI, ranged from 32 to 1. A 
detailed account cf the antibody find- 
ings and their relationship to other 
CSF da:a will be reported in a subse- 
quent article. 


FA Technique 


In thmee cases (patients 1, 2, and 5) 
low serum sedium levels of 119, 116, 
and 110 mmoies/ L, in that order, were 
observed, In four, transient increases 
of serum aminetransferases were 
seen. Elevation ot ESR were mild to 
moderate, 11 to57 mm/hr, on admis- 
sien, Fut within a few weeks the ESR 
value rose to as high as 100 mm/hr. 

The WBC count was normal or 
slightly elevated. Occasional reticulo- 
cytosis and decreased platelet count 
were observed. Endocrinological vari- 
atien aceurned: in patient 1, the serum 
antidimretic hormene (ADH) level was 
high m repeated measurements. In 
patient 2, the serum testosterone level 
was low and the mesponse to tyrotro- 
pin-releasirg hormone (TRH) poor. 

Usirz FA technique, ten CSF cell 
samples failed to reveal any viral anti- 
gen, a« did attempts to isolate HSV 
from the CSF. In contrast, in two of 
the five cases HSV antigen was dem- 
onsiraced with the FA testing in biop- 
sy sampies (patients 3 and 5). Three 
threat speeunens for the FA testing 
and HS iselatien were negative. 






Therapy and Outcome 


Vidarabime, 15 mg/kg/day, was 
administered in a 12-hour intravenous 
infusien forten days, and dexametha- 
some disedium phosphate, initially 20 
mg/day, was admmistered intramus- 
culariy m decreasing doses. Excep- 
tions were patient 1, who received 10 
mg/kg”cday of vidarabine, and patient 
6, who rece:ved dexamethasone with- 
out wicarabme (Table 4). The patient 
without vidarabine therapy died on 
the 72rd day after onset of symptoms. 
Of the patients treated with vidara- 
bine ore died on the 71st day, and one 
experienced a severe memory defect 
and, a year later, a convulsive disor- 
der. Tse patients showed improve- 
ment, but a gradual impairment was 
seen seme months later. Because the 
impairment was supported by labora- 
tory and reentgenographic findings, 
viderabime treatment was repeated; 
one patient showed slight improve- 
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WBCs/cu mm 





Days Months 


Time After Onset of Illness 


Fig 2.—Whit» blood cell count per cubic millimeter in CSF. Wide range of cell counts 
occurred wthin first two months after onset. Patients 3 and 4 had slight increase six. 
months late. Downward-pointing arrows indicate brain biopsy; hatched line indicates 
vidarabine t-erapy; solid line indicates normal range. 


Fig 3.—Red lood cell count per cubic millimeter in CSF. Downward-pointing arrows 
indicate brain biopsy; hatched line indicates vidarabine therapy; solid line indicates 
normal range. 
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CSF Protein Level, mg/L 


0 10,20 SU 2 
Days 





Months 


Time After Onset of Illness 


Fig 4.—Total protein levels in CSF. Note wide variation of values, from normal to 7,882 
mg/L. Downward-pointing arrows indicate brain biopsy; hatched line indicates vidara- 
bine therapy; solid line indicates normal range. 


IgG Index 


0. 105720. .3B 2 
Days 





3 4 5 6 12 
Months 


Time After Onset of Illness 
Fig 5.—IgG index in CSF (see text). Solid line indicates normal range. 


ment, while the other did not respond. 
Patient 5 showed progressive im- 
provement but suffered from a severe 
persistent loss of memory. 


COMMENT 


In diagnosing HSVE, the virus or 
its antigenic material must be shown 
in a brain biopsy specimen. Even this 
may be unsatisfactory because the 
virus can disappear spontaneously in a 
few days. It is difficult to attain 
precision at biopsy. Although the 
infection may be generalized in the 
brain,’ it often remains localized, and 
the yield of virus is small and isolation 
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difficult.**^^ In two of our cases, the 
virus was isolated in brain biopsy 
samples obtained within seven days of 
onset of symptoms. In the third acute 
case, the FA test was positive for 
HSV, but isolation proved negative. 
Only necrosis and/or inflammation 
were found in the more prolonged 
cases. 

To avoid failing to detect HSVE, 
additional diagnostic tools are needed. 
Herpes simplex virus antibody studies 
of the CSF seem to provide an excel- 
lent approach, but they are probably 
unmeasurable by CF technique in the 
CSF at a time when diagnosis is 


ur ow 


essential. Levine et al" have shown 
that the ratio of serum to CSF anti- 
body titers in HSVE is <20; they 
suggest a local production of antibod- 
ies rather than merely a defect in the 
blood-brain barrier. In our patients, 
the CF antibody titers in the CSF 
ranged from 2 to 128, and the ratio of 
serum to CSF antibody titers was 
<32. The CF technique seems to be an 
especially reliable diagnostic means 
for determining HSV antibody titers 
in the CSF.” An interesting feature 
was the persistently high levels of 
antibody in the CSF (at least for eight 
months), also reported by McCallum et 
al.^ Some pleocytosis in the CSF as 
well remained for months. The ex- 
tremely high IgG values, as well as the 
high IgG index in the CSF evident in 
our patients, have not been reported 
previously. These values indicate a 
continuous local production of immu- 
noglobulin. It seems to us that the 
determinations of IgG index, com- 
bined with the measurement of HSV 
antibody titer in the CSF, provide a 
valuable tool for diagnosing HSVE, 
especially in subacute cases. 

Electroencephalographic findings 
in HSVE are well documented.'** The 
interesting feature in this study was 
the appearance of the characteristic 
disturbance in every EEG recorded 
five to 11 days from the onset of 
symptoms and its disappearance 
thereafter. As a transient finding, it 
strongly supports HSVE diagnosis. 
We could not confirm the report of the 
prognostic value of periodic complexes 
in the EEG." 

Computerized tomographic scan- 
ning is the primary neuroradiological 
examination for ruling out other pos- 
sible causes of focal signs and for 
diagnosing HSVE. However, the CT 
scan may remain normal up to five 
days after the onset of symptoms." In 
our experiences, new and diagnosti- 
cally interesting features were seen, 
as reported in detail elsewhere.’ Pro- 
gression of the lesion was seen in all 
cases where serial scans were ob- 
tained during the follow-up period. 
This finding, together with the persis- 
tent or increasing cytological and 
immunological changes in the CSF, 
indicate that HSVE is a prolonged 
disease. Recently, one case of acute 
postinfectious encephalomyelitis after 
successfully treated HSVE was re- 
ported.'* In our patient group, no such 
relapses occurred, though a more 
gradual deterioration occurred in two 
patients. The mechanism of such dete- 
rioration is unclear. A eontinuous pre- 
sence of infectious HSV or its anti- 
genic material is suggested by the 
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Herpes Simplex Virus Antibody Titer 





4 5 6 12 
Months 


Time After Onset of Illness 


Fic 6.—4erpes simplex virus antibody titers in CSF by complement fixation. Highest titers 
were seen three to five weeks after onset of symptoms Downward-pointing arrows 
indicate Drain Dicpsy; hatched line indicates vidarabine therapy; solid line indicates 


normal range. 


Table 4.—Therapy and Outcome 


Vidarabine Therapy 
Patient 


Dose, mg/kg/Day 


~~ P 


Follow-up, mo 


1 Loss of memory 21 i 


6 


Days 
5-15 
2 7-17 Died 71 da 
7-17 
0-73 


10 
15 
238-248 15 Bedridden 12^ 
4 15 


15 
5 9-13 15 


persistence of HEV antibodies and a 
high IgG index in the CSF. 

Among other laboratory examina- 
tions, we noted lew serum sodium 
values m half the patients, suggesting 
an inappropriate secretion of ADH. In 
one case this was confirmed by 
extremely high serum ADH values 
and by nearly equal osmolality in 
serum and urine. In another case, à 
low seram testosterone level and poor 
response to TEH were observed. 
These ndings suggest a partial hypo- 
thalamic syndrome that has not been 
accurately reported in association 
with preven HS VE. 

‘The effectiveness of vidarabine in 
the present study was questionable, 
pernaps due to late institution of this 
therapy. The sole patient not treated 
with vidarabine and one of the five 
treated patients died; the sequelae in 
the surviving patients were disap- 
pointing. Aceording to Whitley et al; 
eariy initiation of the therapy, before 
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Good 11 


Loss of memory; 11 
ait disorder 


Died 72 days 


consciousness is affected, is critical to 
the outcome of the disease. l 

A key fastor in HSVE is an early 
diagnosis. Although brain biopsy is 
the most reliable diagnostic method 
available, the nature of this technique 
limits its ase. Immunofluorescence 
detection (tae FA test) of HSV anti- 
genic material in CSF cells has been 
proposed as a rapid noninvasive tool.’ 
In our patieats, FA testing gave nega- 
tive result] similar to Tomlinson's 
experience." With current diagnostic 
methods the specific diagnosis is often 
made too lete, as permanent lesions 
have already developed. 

In conclusion, we emphasize that at 
present bra.n biopsy is the primary 
method in diagnosing HSVE in the 
early stage ef the disease. During the 
course of HSVE, CSF antibody and 
immunoglobulin measurements be- 
come valuable in establishing the 
diagnosis and provide primary diag- 
nostic aids for prolonged cases and 


follow-up of the disease. In acute 
cases, more routine anc rapid tests are 
direly needed. 


Nonproprietary Name and 
Trademark of Drug 


Vidarabine—Vira-A. 
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Baclofen in Trigeminal Neuralgia 


Its Effect on the Spinal Trigeminal Nucleus: A Pilot Study 


Gerhard H. Fromm, MD; Christopher F. Terrence, MD; Amrik S. Chattha, MD; Jay D. Glass, PhD 


è Experiments with cats showed that 
baclofen resembles carbamazepine and 
phenytoin sodium in its ability to depress 
excitatory synaptic transmission in the 
spinal trigeminal nucleus. Baclofen was, 
therefore, given to 14 patients with refrac- 
tory trigeminal neuralgia. Ten patients 
were relieved of the paroxysms of tic 
douloureux while taking 60 to 80 mg/day 
of baclofen. A reduction in the dosage of 
baclofen in six of these patients resulted 
in a recurrence of painful paroxysms in 
five patients. Seven patients have been 
pain-free or almost pain-free on a regimen 
of baclofen for four to 12 months. Our 
results suggest that baclofen may be a 
useful drug in the treatment of trigeminal 
neuralgia and that our experimental mod- 
el may successfully predict the efficacy of 
a drug in the treatment of this condition. 

(Arch Neurol 37:768-771, 1980) 


(arbamazepine is currently the most 

useful drug in the treatment of 
trigeminal neuralgia (tic douloureux), 
but it can have untoward side effects 
and is not effective in many cases." 
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More effective and safer drugs are 
therefore needed. We have previously 
found that the response of single neu- 
rons in the spinal trigeminal nucleus 
of cats to electrical stimulation of the 
maxillary nerve is a useful test for 
predicting the potential usefulness of 
drugs in the treatment of trigeminal 
neuralgia.'-° Carbamazepine and phe- 
nytoin sodium, the anticonvulsant 
drugs effective against trigeminal 
neuralgia, depress excitatory trans- 
mission in the spinal trigeminal 
nucleus oralis. Phenobarbital sodium, 
an anticonvulsant that does not 
relieve trigeminal neuralgia, does not 
have this effect. 

Baclofen  (f-4-chlorophenyl-y-ami- 
nobutyric acid [GABA ]) is a derivative 
of the inhibitory transmitter GABA 
and an effective agent for the treat- 
ment of spasticity.** However, baclo- 
fen does not appear to resemble 
GABA in its mechanism of action.*'* 
It has been shown instead that baclo- 
fen antagonizes excitatory transmit- 
ters, especially substance P." 

We have therefore examined the 
effect of baclofen on our experimental 
model and found that baclofen resem- 
bles carbamazepine in its ability to 
depress excitatory transmission in the 
spinal trigeminal nucleus. This obser- 
vation suggested that baclofen should 
be effective in the treatment of tri- 
geminal neuralgia. Fourteen patients 
with trigeminal neuralgia refractory 
to conventional treatment were there- 
fore treated with baclofen. Our labo- 
ratory and clinical experiences are the 
subject of this report. 


MATERIALS AND METHODS 
Animal Studies 


Fifteen adult cats were anesthetized 
with 60 to 65 mg/kg of a-chloralose given 
intravenously. The maxillary nerve was 
stimulated with a pair of 27-gauge stain- 
less steel needles (insulated except for 1 
mm at the tip), which were inserted into 
the nerve through the infraorbital fora- 
men. The contralateral trigeminal lemnis- 
cus was stimulated through a concentric 
bipolar stainless steel electrode with a 2- 
mm tip separation, placed stereotaxically 
at F = 4.0, L = 60, H = —1.5» The activi- 
ty of single neurons in the spinal trigemi- 
nal nucleus oralis was recorded extracellu- 
larly with tungsten microeleetrodes. The 
location of the neuron in relation to the 
obex was ascertained by comparing the 
stereotaxic coordinates of the recording 
location with the coordinates of the obex as 
measured with the same microelectrode. 
The neuron was identified as a relay neu- 
ron projecting to the thalamus if it re- 
sponded to stimulation of the trigeminal 
lemniseus with an unvarying short latency 
and followed repetitive stimulation at 200 
Hz." Neurons that did not meet these 
criteria were presumed to be interneu- 
rons. 

The effect of baclofen on excitatory 
synaptic transmission was studied by 
observing its effect on the response of 
trigeminal neurons to maxillary nerve 
stimuli. We also studied the effect of 
baclofen on inhibitory mechanisms by 
investigating its effect on the segmental 
inhibition produced by delivering a condi- 
tioning stimulus to the maxillary nerve 
prior to the test stimulus.'**! To ensure 
that any changes in neuron response were 
actually due to the test drug, we used only 
neurons whose latency of response and 
number of spikes did not change for ten 
minutes before taking the control records. 


Baclofen in Trigeminal Neuralgia—Fromm et al 


2 


I» addition the baclefen wes only adminis- 
tered if an injectior of an equivalent vol- 
ume of saline did net produce any notable 
changes im neurom response. 


Clinical Study 


"The patients’ ages ranged from 36 to 77 
years, wth 3 mean age of 64 years (Table). 
They bad been suffering from trigeminal 
neuralgia fer six months to 20 years, witha 
mean duration of illness of nine years. All 
of them hac beeome refractory to carbama- 
zepine or w-reainabk to tolerate this drug. 
Eight of t= 14 patients had also under- 
gone one © more surgical procedures for 
their triger inal neuralgia. 

At the mia visit we recorded the aver- 
age daily f-equemey of paroxysms of tri- 
geminal neuralgia during the previous 
week. A‘ve obtaining informed consent, 
we started Mepatients on a regimen of 30 
mg/day ef baclofer, divided into three 


doses. The cose was gradually increased to 


660 to 50 mg day, divided into three or four 
doses. This sulted in a mean dose of 0.68 
mg/kg/day at the end of the first week, 
and at heed of the second week the mean 
dose was 121 mgyvkg/day. We again 
recorded the average daily frequency of 
painful parexysms curing the preceding 
week at the end of the first and second 
weeks of the trial. 

Concomit.nt medications for trigeminal 
neuralgia (Tabie) were kept constant dur- 
ing the in-ia | trial and the long-term 
follow-up. Beeod cell eounts, 12-factor auto- 
mated chemical analysis, and urinalysis 
were periermed for <ll patients at the end 
of the trial. 


RESULTS 
3Ifect of Baclofen 
in the Anima! Experiments 


Reeords were cbtained from ten 
in-erneumoazs and five relay neurons in 
the spinal trigemmal nucleus oralis, 
located 2.0 %0°6.9 mm anterior and 2.6 
to 5.6 mm lateral to the obex. The 
latency ef »esponse to maxillary nerve 
stamulatior of the interneurons 
ranged from 2.4 te 6.8 ms, while the 
latency of -esporse of the relay neu- 
rons ranged from 1.9 to 4.0 ms. A 
conditionir= stimulus to the maxillary 
nerve imersased tne latency of re- 
spense of -he interneurons by 0.8 to 
1.6 ms, ane increased the latency of 
response of the relay neurons by 0.3 to 
1.8 ms. 

The irtr-venous administration of 
0.5 to 20 mz/kg of 5»aclofen depressed 
the respens ef both the interneurons 
(Fig 1, top; and relay neurons (Fig 1, 
bottom to the unconditioned maxil- 
lary nerve stimulus, increasing the 
latency of respense and decreasing 
the numbe- of spikes in response to 
each stimubs. Baelefen also markedly 
inereased t3e latency of response of 
the internearens, bat not of the relay 
neurons, Wœ the eonditioned stimulus. 
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Effect of Baclofen on Trigeminal Neuralgia* 


Prior Effect of Baclofent 
Patient/ Age, Duration of Surgery Concomitant tQ — 
yr/Sex TN, yr for TN? Medications Week 1 Week 2 
1/57.M 14 Yes Phenytoin sodium, += +++ 
300 mg/day 
3/67 ^M 10 No None ++ ++ 
4/74AM 6 No Carbamazepine, + ++ 
600 mg/day 
5/61.F 7 No Phenytoin sodium, -++ +++ 
400 mg/day 


6/74.F 


7/77/™M 5 


9/36 


10/66 /F 20 Yes 
11/55 /F 20 Yes 
12/69/* 11 Yes 
13/62/* 4 Yes 


14/64/> 10 Yes 


*TN, trigeminal neuralgia; DI, drug intolerance. 


. None 





Phenytoin sodium, 
300 mg/day; car- 
bamazepine, 600 
mg/day 

Carbamazepine, 
1,000 mg/day 


No DI va 
8/72/M 10 Yes Phenytoin sodium, + + + + 
300 mg/day 
2 No 0 0 


Carbamazepine, 
800 mg/day 
None +++ +++ 
0 
+++ 


+++ 


0 
None + + 
Carbamazepine, ++ 
600 mg/day 


None + + ++ 


TEffects ar» rated on a scale as follows: + + +, pain-free; + +, > 50% reduction in pain; +, 


< 50% reduction in pain; 0, no change. 


In three experiments, the segmental 
inhibition elicited by the conditioning 
stimulus was increased so much by the 
administration of 1.0 to 2.0 mg/kg of 
baclofen that the interneuron was 
prevented from firing at all after the 
conditionec stimulus (Fig 1, top). 
The effect of baclofen on the laten- 
cy of response of spinal trigeminal 
neurons is shown in Fig 2. Baclofen 
increased the latency of response of 
interneuroas to both the uncondi- 
tioned and conditioned maxillary 
nerve stimulus in a dose-dependent 
fashion (Fg 2, top). The increase in 
the latency of the conditioned re- 
sponse was consistently greater than 
the increase in latency of the uncondi- 
tioned response. The magnitude of the 
segmental inhibition elicited by the 
conditioninz stimulus (latency of con- 
ditioned response minus latency of 
unconditiored response) was there- 
fore increased. The increase in seg- 
mental inhibition was statistically sig- 
nificant (F <.05 by the Wilcoxon 
Matched-Peirs Signed-Ranks test) af- 
ter the iniection of 0.5 mg/kg of 
baclofen im five of ten experiments, 
and after tke injection of a cumulative 
dose of 2.0 mg/kg in seven of ten 
experiments. In two experiments the 
increase wzs not statistically signifi- 
cant even zfter a total of 2.0 mg/kg 
had been given, and in only one exper- 
iment did tie interneuron show a sig- 


nificant decrease in segmental inhibi- 
tion after 2.0 mg/kg of baclofen. 

Baclofen also inereased the latency 
of response of relay neurons to the 
unconditioned maxi lary nerve stimu- 
lus in a dose-dependert fashion, but 
the latency of the conditioned re- 
sponse was minima ly altered (Fig 2, 
bottom). The magmitude of the seg- 
mental inhibition was therefore sig- 
nificantly decreased (P < .05) after 
the injection of 0.5 mg/kg of baclofen 
in one experiment, efter the injection 
of 1.0 mg/kg in three experiments, 
and after the injectien of 2.0 mg/kg in 
one experiment. 


Effect of Baclofen 
on Trigeminal Neuralgia 


At the initial visit the frequency of 
paroxysms of trigemmal neuralgia 
ranged from four te nundreds per day. 
Baclofen decreased the frequency and 
severity of the attacxs in ten of the 14 
patients by the end of the first week 
(Table). Three of these patients were 
completely relieved of pain. In six 
patients the number of attacks was 
decreased by more than half, and the 
patients noticed a decrease in the 
duration and intensity of the parox- 
ysms of trigemina neuralgia that 
they were still experiencing. 

At the end of tie second week, 
seven patients were pain-free and 
three were experiencing only one to 
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Fig 1.—Response of spinal trigeminal 
interneuron (top) and spinal trigeminal 
relay neuron (bottom) to unconditioned 
maxillary nerve stimulus (US) and to stim- 
ulation of maxillary nerve 100 ms after 
conditioning stimulus delivered to maxil- 
lary nerve (CS). Records were obtained 
just prior to injection of baclofen (0), five 
minutes after first injection of 0.5 mg/kg of 
baclofen (5,), and five minutes after sec- 
ond injection of 0.5 mg/kg of baclofen 
(5,). Calibration: 0.5 mV, 4 ms (top); 1.0 
mV, 2 ms (bottom). Stimulus artifacts 
marked with dots. 


two paroxysms a day lasting just a 
few seconds. Two patients were un- 
able to tolerate the initial dose of 
baclofen due to nausea and vomiting 
or drowsiness, and two patients had 
no response during the two-week 
trial. 

The attacks of trigeminal neuralgia 
promptly recurred in four patients 
(patients 10, 12, 18, and 14) when the 
dose of baclofen was decreased several 
weeks after the start of treatment. 
The paroxysms of pain were again 
controlled when the previous dose of 
baclofen was resumed in three pa- 
tients, but one patient (patient 12) 
elected to have a decompression of the 
trigeminal nerve instead. The three 
patients who resumed baclofen treat- 
ment have continued to take this drug 
for ten weeks, three months, and one 
year, in that order. Three other 
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Fig 2.—Effect of three consecutive injections of baclofen on latency of response of spinal 
trigeminal interneuron (top) and spina! trigeminal relay neuron (bottom) to uncondi- 
tioned maxillary nerve stimulus (solid circles) and to stimulation of maxillary nerve 100 
ms after conditioning stimulus delivered to maxillary nerve (open circles). Each point 
represents mean of ten consecutive responses at 5-s intervals, recorded just prior to the 
first injection (0) and at 1, 5, 10, and 20 minutes after each injection. Magnitude of SD is 


shown by vertical lines. 


patients (patients 1, 4, and 8) have 
taken baclofen continuously for eight 
to nine months, with continued relief 
from their trigeminal neuralgia. One 
patient (patient 3) experienced only 
very infrequent mild paroxysms when 
the baclofen dosage was gradually 
reduced after six weeks of treatment. 
It was therefore decided not to 
resume baclofen treatment in this 
patient. One patient (patient 5) had a 
recurrence of the attacks of trigemi- 
nal neuralgia three weeks after start- 
ing treatment with baclofen, even 
though the dosage of baclofen had not 


been changed. 

Baclofen was discontinued abruptly 
in one patient (patient 2) prior to a 
cholecystectomy at another hospital. 
A period of acute hallucinosis followed 
by status epilepticus ensued, which 
responded to phenytoin sodium. The 
patient has had no further seizures 
and is no longer taking phenytoin. His 
trigeminal neuralgia did recur, how- 
ever, and he is once again taking 
baclofen. He again reports relief from 
the paroxysms of pain. We have sub- 
sequently learned that this patient 
had one previous seizure postopera- 
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tively several years ago, after a par- 
tial retwogasserian section. 

No laboratory abnormalities were 
observed in any patient that would 
indicate undesirable side effects. On 
long-term treatment, about half the 
patients noticed mild sedation and 
mental dullmess. Three patients also 
ecmpiaimed of mild incoordination, 
especially in fine movements such as 
sewing. Repeated laboratory tests in 
these patients again showed no abnor- 
malities. 

COMMENT 


Bacto'en resembles carbamazepine 
and phenytoin in its ability to depress 
excitalary synaptic transmission in 
the spinal trigeminal nucleus. The 
drug significantly increased the laten- 
cy of response anc decreased the num- 
ber o- spikes eticited in trigeminal 
nuelecs neurons. by maxillary nerve 
st mulation, just 28 we had previously 
observed followmg the administration 
of carsa@mazepine and phenytoin. 

As predicted by these experiments, 
we hare found that baclofen effective- 
ly prevents or Gecreases the painful 


L Treatment of trgeminal neuralgia, edito- 
ria. Br Med J 2:583-584, 1972. 

= Daessio DJ. Medical treatment of trigemi- 
nal neuralgia. Clin J-wrosurg 24:579-583, 1977. 

=. Loeser JD: Thesmanagement of tic doulour- 
eux. Pam 3:155-182, 1977. 
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of anticenwulsants. Heawache 9:85-41, 1969. 

5. Dumcan GW, Shakani BT, Young RR: An 
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dor ble-büird, eross-over-study. Neurology 26:441- 
446, 19778. 

& Sachass BA, Logue-JN, Carey MS: Baclofen, 
a new arti-pastic drug: A controlled, multicenter 
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paroxysms of trigeminal neuralgia in 
an open elinical trial. Baclofen re- 
lieved the »aroxysms of tic douloureux 
in ten of M patients who had become 
refractory to carbamazepine or were 
unable to colerate this drug. Seven of 
these patients have continued to be 
pain-free or almost pain-free on a 
regimen cf baclofen for four to 12 
months. Ir one patient, the condition 
went into "emission after six weeks of 
treatment with baclofen. We noticed 
no major side effects other than the 
nausea and vomiting or drowsiness in 
two patierts. 

It is well known that trigeminal 
neuralgia is characterized by exacer- 
bations and remissions. However, it is 
not likely that ten of 14 patients would 
have had spontaneous remissions 
within a few days of starting treat- 
ment with baclofen. Furthermore, the 
attacks ef trigeminal neuralgia 
promptly recurred in five patients in 
whom the drug was stopped or the 
dosage reduced, and once the pre- 
viously efective dose had been 
resumed, the attacks stopped. Our 
previous experience has also shown 
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Folate and Mineral Metabolism 
in Poorly Nourished Epileptic Children 


Joseph C. Marcus, MB, BCh, FCP(SA), John M. Pettifor, MB, BCh, FCP(SA) 


è Ninety poorly nourished, ambulant, 
epileptic children, who had been receiv- 
ing anticonvulsant medications for at 
least one year, were studied in respect to 
their folic acid and vitamin D metabolism. 
Only 11 (12.2%) had borderline or low 
folate levels. Serum vitamin D levels were 
low in five (8.9%); serum calcium levels 
were low in nine (10%); and serum phos- 
phorus levels were low in three (3.3%). 
Alkaline phosphatase levels were ele- 
vated in 19 (21.1%), but whether these 
arose from bone or liver was not deter- 
mined. Height retardation did not corre- 
late with abnormal mineral metabolism. 

(Arch Neurol 37:772-774, 1980) 


The increasing use of effective anti- 

convulsant drugs in the manage- 
ment of epilepsy has brought in its 
train increasing side effects. Direct 
toxic and idiosyncratic side effects 
have usually been obvious from the 
time of introduction of each drug, but 
slower, more subtle damaging effects 
have taken longer to become obvious. 
Folate deficiency and megaloblastic 
anemia were the first of these late 
side effects to be noted; later, mental 
changes were described. In this 





Accepted for publication Feb 12, 1980. 

From the Department of Pediatrics, Corona- 
tion Hospital (Dr Marcus); and the Metabolic 
Research Unit, Baragwanath Hospital (Dr Petti- 
for), Johannesburg, South Africa. Dr Marcus is 
now with the State University of New York 
Downstate Medical Center, Brooklyn. 

Reprints not available. 


772 Arch Neurol—Vol 37, Dec 1980 


decade, bone disease and impaired cal- 
cium homeostasis due to altered vita- 
min D metabolism have been increas- 
ingly noted in the literature.* 

We deal with a population that by 
and large tends to be malnourished’ 
and in which rickets is not uncommon. 
We thought that it would be advisable 
to look at these aspects in children 
attending our seizure clinic, since we 
believed that they would be even more 
susceptible to these effeets.* 


METHODS AND MATERIALS 


We studied 90 consecutive outpatient 
children who had been on any regimen of 
anticonvulsant drugs for at least one year. 
Seventy-five were of mixed black-white 
descent and 15 were Indian, the normal 
population distribution of patients in our 
hospital. There were 55 boys and 35 girls 
whose ages ranged from 2 years, 2 months 
to 15 years, 8 months, with a mean of 7 
years, 9 months. The age distributions 
between the boys and girls were almost 
identical. 

Seventy-two children received phenobar- 
bital; 32, phenytoin; eight, primidone; six, 
carbamazepine; five, ethosuximide; and 
several received miscellaneous drugs. Only 
35 children (39%) were receiving a single 
drug: 30 were given phenobarbital; three, 
phenytoin; one, ethosuximide; and one, di- 
azepam. There was a mean of 1.47 drugs 
per patient. Duration of therapy ranged 
from one to 12 years, with a mean of 2.5 
years. 

Heights and weights, but no other phys- 
ical characteristics, were recorded for all of 
the patients. Serum folate levels were mea- 
sured in 43, but later, on the advice of the 
laboratory head, the RBC folate levels were 





determined in the last 47, these being a 
better measure of folic acid saturation. 
Serum calcium, phosphorus, and alkaline 
phosphatase levels were measured. In 32, 
the alkaline phosphatase leve! was mea- 
sured in King-Armstrong units, and in 58, 
in IUs. Serum calcifediol (25-hydroxyvita- 
min D,) concentration’ was measured in 
the last 56 children. 


RESULTS 


The biochemical data are given in 
Table 1. Eight children (8.9%) had 
borderline folate levels and three 
(3.3%) had subnormal levels, giving a 
total of 11 (12.2%) with possibly inade- 
quate folate levels. 

Hypocalcemia was present in nine 
children (10%), while low phosphorus 
levels were found in three patients 
(3.3%). Alkaline phosphatase levels 
were elevated in 15 children (16.7%) 
and borderline in four (4.4%), giving a 
total of 19 (21.1%) with possibly abnor- 
mal alkaline phosphatase levels. Only 
five (8.9%) of the 56 vitamin D levels 
were below normal (<10 ng/mL). Of 
the nine patients with low serum cal- 
cium levels, only two had raised alka- 
line phosphatase levels. The vitamin D 
level was estimated in one of these 
and was normal. None of the children 
with low vitamin D levels had hypocal- 
cemia or hypophosphatemia, while 
only two had slightly elevated alkaline 
phosphatase levels. Isoenzymes of 
alkaline phosphatase were not deter- 
mined, so we cannot say how many of 
the 15 abnormally high alkaline phos- 
phatase levels were due to bone dis- 
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No. of 
Patients 




















10.1 ng/mL 
293.36 ng/mL 


4.87 mEq/L 


4.56 mg/dL 


Table 1.—Biochemical Results 
No. Mc. 


Range SD 







2.8-34 ng/mL 
117-533 ng/mL 


+7.41 ng/mL 






3.9-*.7 mEq/L +0.47 mEq/L 


2-8.4 mg/dL +0.73 mg/dL 





32 19.72 units 10.5-30.5 units +5.18 units 
Us 58 242.58 units 100-510 units +76.54 units 
Total 90 ^ P NT. Ter 
Vitamin D 56 26.65 ng/mL 4.5-85 ng/mL 13.62 ng/mL 





“Normali, Sato 18 ng/mL; borderline, 3 to 5 ng/mL. 


“Norma. 150 t5 640 ng/mL. 
=Normal, 43 te 5.5 mEq/L. 


Normal. 35 te 5 mg/dL, decreasing with age. 


| Norma;. 4to 25 units. 
1 Normal, = 30 units. 
3: Normal, > 10 ng/mL. 








ease and hew many derived from oth- 
er tissies, sudh as liver.’ 

Table 2 details the number of chil- 
dren below the third percentile for 
he ght and weight and compares the 
prevalenee with that obtained from a 
random posulation study of the same 
commun:ty > Of the 26 below the third 
percentile 3n height, four had bio- 
chemical aonoermalities: two had ab- 
norma. witamin D levels and two had 
abnormal alkaline phosphatase levels. 
Faur of the 16below the third percent- 
ile in weignt hac biochemical abnor- 
malities: two had abnormal alkaline 
phospkatas levels, one had an abnor- 
mel vicamim D level, and one had an 
abnormai folate level. 


COMMENT 


The meic=nee af biochemical abnor- 
malities ir our series is low. Only 
three (2.876. had abnormally low folate 
levels. This is in centrast to the find- 
ings of a nember of authors who have 
found low er borderline serum levels 
ranging tram 51% to 76951 7-9 and low 
REC levels in 19% to 58%.” 

Abnermzites in mineral metabo- 
lism also were present in only a small 
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Table 2.—Children Below Third Percentile 


Height 
————————————————— 

Age, yr M F Combined Margo et al* M 
1-4 0/3 4/11 4/14 (28.696) 11.296 0/3 
5-E 14/28 0/8 14/36 (38.996) 18.696 7/28 
9-12 5/15 0/9 5/24 (20.896) 22.896 1/15 

18-16 1/9 2/7 3/16 (18.7596) 12.396 3/9 

Total 6/35 26/90 (28.9%) 16.1% 11/55 


number of children. The few with 
abnormal calcium or vitamin D levels 
did not correlate with each other or 
with those having abnormal alkaline 
phosphatase levels, and it is therefore 
unlikely thzt they had rickets or osteo- 
malacia. Fowever, those with low 
vitamin D evels may be prerachitic. 
It is questionable why the children 
studied dic not show the metabolic 
changes that have been reported. 
Among many factors that have been 


. proposed tc affect folate and mineral 


metabolism in patients on long-term 
regimens o° anticonvulsant drugs are 
diet,''* sinlight,**5 and use of 
multiple drugs.*'*'* Further, the fo- 
late and miaeral metabolisms of black 
patients are affected when on long- 
term regimens of anticonvulsant 
drugs.'*-i5 

As noted the children studied were 
malnourished: only seven were above 
the 50th percentile in height, and 15 in 
weight, with many clustered around 
the third percentile. They are compa- 
rable to the group surveyed by Margo 
et al? except that more boys aged 5 to 
12 years were shorter and heavier in 
our series. The lack of correlation of 


111.58 ng/mL 





Weight 
Combined Margo et al 
3/11 3/14 (21.496) 22.296 
7/36 (19.496) 52.296 
2/24 (8.396) 48.196 
4/16 (2596) 28.196 
16/90 (17.896) 36.596 


5/35 


Abnormal Borce-line Total 
(%) Qo (9c) 








1 (2.3) 
2 (4.3) 
3 (3.3) 


7 (163) 
1 (2.7) 
8 (8.5) 


8 (18.6) 
3 (6.4) 
11 (12.2) 

























5 (15.6) 3 (¢.4) 8 (25) 
10 (17.2) 1 (1.7) 11 (19) 
15 (16.7) 4 (4.2) 19 (21.1) 

5 (8.9) 5 (8.9) 























low- percentiles with biochemical 
changes implies tha- growth retarda- 
tion was due to facters other than the 
drugs used. 

There is no supplementation of 
foods in South Africa, so no source of 
extra folic acid for these children 
could be found. Abundant sunlight, 
though, could compensate for a poor 
dietary intake of vitamin D. Our 
patients tended to be of medium-dark 
complexion. We do nct know what 
effeet this had in redueing skin pro- 
duetion of vitamin D by impairing 
ultraviolet light abserption. 

Most of the changes reported have 
been seen after pherobarbital, pheny- 
toin, and primidone usage. Only two 
of our patients were not given any of 
these drugs, and 55 were given multi- 
ple drugs, so they should also have 
shown the reported changes. Duration 
of therapy would appear to be impor- 
tant, and it may be taat longer follow- 
up would show more changes. Howev- 
er, folate changes may start in as 
short a time as one to two months," 
or take as long as 40 years. Hahn" 
states that mineral changes can be 
seen after as little as six months of 
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therapy, but conversely, Livingston et 
al,'^ with their extensive experience in 
treating epileptic children, deny ever 
seeing rickets. 

A major weakness of our study, 
similar to other, earlier reports, was 
the lack of data on anticonvulsant 
levels in the blood. We had to assume 
that the children were taking their 
pills and that reasonable control of 
convulsions implied adequate levels in 
the blood. However, lack of this evi- 
dence could mean that they did not 
have much therapy, due to poor com- 
pliance. The patient whose seizures 
were most difficult to control was 
being given five drugs altogether, and 
in him serum levels of phenobarbital 
and phenytoin were estimated several 
times and were always in the thera- 
peutie range. Paradoxically, he had 
the highest serum vitamin D level, 85 
ng/mL. 
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All of these studies raise questions 
about supplementing epileptics’ diets. 
Reynolds' gave folic acid to 26 
patients. Twenty-two improved men- 
tally, but 13 had more seizures, and 
nine had to stop taking folie acid on 
this account. Folic acid supplements 
given by Gordon? resulted in increased 
seizures in two children and decreased 
seizures in two, while three improved 
mentally. We did not give any to our 
patients. 

Vitamin D supplementation is also 
controversial, nor is it free from haz- 
ard.'*?? American authors,'*?? whose 
patients have a higher dietary vita- 
min D intake, tend towards prophylac- 
tic vitamin D supplementation, while 
English? and Seandinavian'*?? inves- 
tigators discourage it. The latter also 
tend to reserve treatment with vita- 
min D for patients who are sympto- 
matie, rather than those with only 
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biochemical changes. We believe that 
serum levels of calcium, alkaline phos- 
phatase, and calcifediol should be 
checked regularly; if these levels 
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Vibratory Thresholds in the Hands 
Comparison of Patients With Suprathalamic Lesions With Normal Subjects 


Per E. Roland, MB. Viggo K. Nielsen, MD 


* Absolute thresholds for sensation of 
a 100-Hz mecharecal sine-wave stimulus 
applied with an @ectromagnetic vibrator 
were measured on eight stimulus points 
in the glabrous sien of the human hand in 
normal subjects-z^d in patients with veri- 
fied. circumscribed unilateral supratha- 
lamic lesions of the hemispheres. In both 
groups, the thres«old on the hypothenar 
eminence was lower “han the threshold on 
the third digit, which in turn had a lower 
threshoid than the fifth digit. For each 
locus o! stimulatien, there was a rectilin- 
ear regression cf threshold with age. 
Women had lower thresholds than men. 
The spatial distribution of the thresholds 
might suggest that P?acinian corpuscles 
are the receptors activated by threshold 
stimulation. Unilateral suprathalamic le- 
sions ofthe hemisphere did not cause any 
elevation of vibratory thresholds. 

(Arch Neuro! 3&775-779, 1980) 


Te aim of this article is to provide 

the neurologist with data about the 
normal vibratery thresholds and vi- 
bratory thresholds in cerebral disease. 
Measurement of vibration thresholds 
is a quick anc painless screening 
method for peripheral neuropathies.'* 
At the other emd of the chain of 
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sensory transmission, it is often of 
diagnostic importance in distinguish- 
ing a sensory impairment of hemi- 
spheric origin from a sensory impair- 
ment arisng from a subthalamic 
lesion. 

It has been claimed that vibration 
thresholds are elevated in patients 
with subcortical lesions of the cerebral 
hemispheres,‘ and that the elevation 
seemed directly related to the depth 
and exten- of the cerebral lesion.’ 
Conversely Head,’ on the basis of an 
extensive study of cerebral lesions 
with senscry defects in man, con- 
cluded that "above the optic thalamus 
no lesion produces complete insensi- 
bility to vibration.” We measured the 
vibratory taresholds in the hands of 93 
patients with focal cerebral lesions, 
each representing a particular part of 
the hemisphere. In these patients, no 
hemispheri& lesion above the optic 
thalamus produced abnormal vibra- 
tion thresholds. 

Previous investigators'* have re- 
ported idertical thresholds for each of 
the five finzers in normal subjects. In 
a pilot stidy, we found different 
thresholds at different measuring 
points in tke fingers and palm. In the 
larger population presented here, 
these differences were confirmed. 


SUBJECTS AND METHODS 
Normal Subjects 


One hund-ed individuals aged 20 to 70 
years, with an equal number of men and 
women in ezch decade, participated in the 
study. None had a history or clinical symp- 
toms of netrological or medical disease, 


and none received drugs. The subjects were 


classified as right-handed, left-handed, or 


ambidextral on the basis of their answers 
to the Edinburgh inventory.* 


Patients 


From about 800 patients studied during 
craniotomy, 93 patients were selected for 
this study by the following criteria: (1) 
macroscopically total r»moval of a process 
from one hemisphere; :2) vascular damage 
during operation restricted to capillary 
bleeding, clipping, or coagulation of local 
arteriolae; (3) after removel of the diseased 
tissue, no part of -he exposed brain 
ischemic or subjected to venous stasis, as 
shown by inspection of the cortical surface; 
(4) no history or clinical signs of previous 
neuronal damage or arteriosclerosis; (5) 
when hemangiomas were removed, com- 
plete arterial supply tc the operated hemi- 
sphere shown on postoperative cerebral 
angiography. The histclogical diagnoses of 
the removed tissues were distributed as 
follows: 


No. of 
Patients 
Diagnosis (N = 93) 
Astrocytoma, Kernehan I 6 
Oligodendroglioma 3 
Ependymoma 2 
Arteriovenous ma formation 9 
Epidermoid eyst 2 
Cerebral abscess 3 
Intracerebral hemazoma 5 
Intracerebral cyst 2 
Gliosis (for treatment 
of epilepsy) 
Temporal lobe resection 5 
Frontal lobe reseetion 1 
Meningiomas 31 
Metastasis, intracerebral 24 


The size, shape, and :ocation of the brain 
lesions were determined during the opera- 
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tion from measurements of the depth and 
width of the lesion itself and its distance 
from identified cortical sulci. For further 
verification, the exposed cortical surface 
was color-photographed and drawn at dif- 
ferent stages of the operation; last, clips 
were fixed to the bottom and cortical 
periphery of the lesion for postoperative 
roentgenographic identification. The final- 
ly selected 93 patients had a circumscribed 
lesion of one hemisphere only. Sometimes 
the lesions invaded the anterior part of the 
basal ganglia or the internal and external 
capsule, but in no case was the thalamus 
affected. Topographically, the lesions were 
almost uniformly distributed such that any 
small part of each cerebral hemisphere was 
represented by at least one lesion and 
usually more lesions. A graphical repre- 
sentation of the cortical parts of the lesions 
has been published elsewhere." 


Methods 


Vibrations were produced by an electro- 
magnetically driven vibrator." The 50-eps 
alternating-current voltage applied to the 
vibrator could be varied from 0 to 50 V by a 
potentiometer. Harmonie oscillations of 
100 eps (fixed) were transferred to a tactor 
13 mm in diameter. 

The peak-to-peak amplitude is a linear 
function of the squared input voltage for 
vibrations in air. When the skin is stimu- 
lated, the amplitude of the vibration on the 
skin surface changes because of the vis- 
cous-elastic properties of the underlying 
tissues." In addition, the amplitude de- 
pends on the probe penetration into the 
skin."'* Empirically, the amplitude in 
microns is rectilinearly dependent on the 
logarithm of the squared input voltage'': 


logi, Pio. = Q: + 2 log V 


in which V is the input voltage, po. the 
amplitude at 100 Hz, and a, the constant 
for 2-mm skin indentation. 

The thresholds were measured at eight 
different points in each hand (Fig 1). At 
each measuring point, the contactor was 
held vertically and impressed the skin by 2 
mm. The subjects had ten training trials, in 
which they were instructed to respond with 
a short and distinct “now” as soon as they 
recognized the slightest vibration. The 
voltage was gradually raised at a rate of 
approximately 1 V/s. The threshold (T) 
was the logarithm of the squared arithme- 
tic mean of five readings on the voltage 
meter: 


1 
T=2 logi — (V,+V.+V,+V,+V;) 


The test subjects were informed about 


which finger was to be stimulated next, to ' 


maximize their attention.'* To avoid senso- 
ry adaption, only ascending series of stim- 
uli were applied. The trials were spaced so 
that the measuring point was changed 
after each single measurement.’ 


RESULTS 
Table 1 shows analysis of variance 
of the factors that might influence the 


vibration thresholds in normal sub- 
jects. We found statistically signifi- 
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Fig 1.—Eight stimulation points in 


the hand. 












Table 1.—Analysis of Variance of Vibration Thresholds in Normal Subjects 


Source Sum of Squares df F P 


Test order (first ! 
hand/last hand) , 0.546 1 . 4.99 > .01 


Hand dominance 0.069 1 0.79 5» 01 

Test side (right /!eft) ' 0.124 1 1.33 > .01 

Sex 13.017 1 119.00 < .0001 
1 






Age* 60.541 4 138.36 < .0001 
Locus of stimulation 10.554 7 13.78 < .0001 
4 á 





Age x sex 6.048 55.29 < .0001 


Residual 32.925 30 WA 


Total 123.827 320 eR 


*The individuals were grouped in five age decades. 









Table 2.—Empirical Regression of Vibration Threshold on Age* 


b a, SD, t 




















Women 
Digit 1 0.0121 0.8217 0.1767 
Digit 2 0.0138 0.7631 0.2020 
Digit 3 0.0147 0.7539 0.2059 
Digit 4 0.0148 0.7943 0.2224 
Digit 5 0.0158 0.8551 0.2305 
Locus 6 0.0111 0.8262 0.1800 
Locus 7 0.0108 0.8351 0.1734 
Locus 8 0.0114 0.7175 0.1776 

Men 
Digit 1 0.0076 1.1745 0.2415 
Digit 2 0.0083 1.1429 0.2125 
Digit 3 0.0088 1.1574 0.2282 
Digit 4 0.0100 1.1364 0.2438 
Digit 5 0.0098 1.2641 0.2618 
Locus 6 0.0055 1.3164 0.2226 
Locus 7 0.0060 1.2767 0.2292 
Locus 8 0.0066 1.1759 0.2431 





*Formula is as follows: y = a, + bx, where y indicates threshold and x indicates age. 

TSD y is the minumum standard deviation of y. For all the regression lines, the calculated 
differences between the minimum and maximum standard deviations of y were so small that the 9596 
confidence limits for practical purposes can be obtained by drawing lines parallel to the regresseion 
at a distance of + 1.96 SD y in each case. 
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Females, Locus - 2, Normals 


Threshold, 2 log V 





2 6 B0 14-18 22 26 30 34. 38 42 45 50 54 58 62 66 70 
Age, yr 


Fig 2—‘op, Vibration thresholds at index finger of no-mal female hand. Site of 
Stimulation shown at lower right. Ordinate indicates 2 log,, of input voltage to vibrator. 
Empirically threshold in microns can be obtained by the following formula": log,, 
44» = 155 + 2 log V. Abscissa indicates age of subjects. Ninety-five percent confi- 
dence limits shawn. Bottom, Vibration threshold at point 2 n 48 women with unilateral 
verried circumscribed hemispheric lesions. Ninety-five percent confidence limits of 
normal susjects shown. X indicates threshold ipsilateral to focal lesion; open circle, 
threshols contralateral to right hemisphere lesion; solid circle, threshold of patients in 
wham lesien invaded middle third (hand area) of contralateral right postcentral gyrus; 
open inverted trangle, threshold contralateral to left hemisphere lesion; solid inverted 
triangle, threshold in patients with lesions invading middle third of left postcentral 
gyrus. 


Females, Locus — 2, Brain Injured 


Threshold, 2 log V 





2 6 IO 


12 18 22 26 30 34 38 42 46 50 54 58 62 66 70 
Age, yr 
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cant interactions forage and sex only. 
The table is therefore restricted to the 
analysis of main effects and this sig- 
nificant interaction. The following 
conclusions can be drawn from Ta- 
ble 1: The vibration threshold depends 
on the finger or the palmar point 
stimulated. The thresholds depend on 
age and sex, and there is a different 
relation between age and threshold 
for men and for women. There is no 
difference between tae left hand and 
the right hand or between the domi- 
nant and nondominant hand. 

A ranking of the thresholds in each 
individual demonstrated that in more 
than 95% of the cases. the threshold at 
stimulation points 8, 1, 2, 3, and 6 was 
lower than the threshold on point 5, 
and that the threshold at point 8 was 
lower than the thresholds at points 3 
and 7. In 60% of the cases, the thresh- 
old on point 8 (hypothenar) was the 
lowest; in 71%, the threshold at point 5 
(the pulp of the fifth digit) was the 
highest. 

The relation between threshold and 
age for each locus and each sex was 
analyzed separately. For each stimula- 
tion point, there was a rectilinear 
regression between threshold and age 
(P < .0001 in each case); the threshold 
increases with increasing age. In 
Table 2, the regress:an equations and 
the standard deviations of the thresh- 
olds are shown for each stimulation 
point for women and men. A pairwise 
comparison of the regressions for each 
stimulation point makes it apparent 
that men have higher thresholds than 
women (P < .0005 in all comparisons). 
In Fig 2, top, and "ig 3, top, the 
individual thresholds and their 95% 
confidence intervals are shown for 
two stimulation points. In the same 
way, the normal range for the other 
stimulation points have deen defined 
for men and women by the use of 
Table 2. 

The 93 patients wi-k unilateral cere- 
bral lesions were ther analyzed. Ana- 
tomically, they constituted an inhomo- 
genous group because the hemispheric 
lesions were localized in different 
places. Seventeen had lesions invad- 
ing and undercutting zhe middle third 
of the postcentral gyrus. Because age 
and sex influences the vibratory 
thresholds, it makes ro sense to com- 
pare different anatomically defined 
subgroups with the ncrmals by means 
of a t test. For all practical purposes, 
the most important question would be 
if the patients’ threshelds were within 
normal ranges. Wher the thresholds 
of the patients were analyzed for each 
stimulation point, age and sex, all fell 
within the normal 99% confidence lim- 
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Males, Locus=5, Normals 


Threshold, 2 log V 





2 60100 44° 48-22)" "26: 30..34 -36. 42 46- 80-94-96 "62. 66.570 
Age, yr 


Fig 3.—Top, Vibration thresholds in glabrous skin area of normal 
male hand. Stimulus point shown at lower right. Ordinate indi- 
cates 2 log,, of input voltage to vibrator. Empirically, threshold in 
microns can be obtained by the following formula": log,, 
Loo = 1.65 + 2 log V. Abscissa indicates age of subjects. Bot- 
tom, Vibration threshold at stimulation point 5 in 45 men with 
unilateral verified and circumscribed lesions of cerebral hemi- 
sphere. See legend to Fig 2 for explanation of symbols. 
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its. Two examples of the individual 
vibration thresholds in patients with 
brain damage are shown in Fig 2, 
bottom, and Fig 3, bottom. 

As we could not find any abnormal- 
ities of the vibration thresholds in 
brain-damaged patients, we found no 
reason to evaluate any possible rela- 
tion between the depth of the lesions 
and vibration threshoid. 


COMMENT 


Mechanical sine waves are highly 
unspecific stimuli that activate many 
different receptors in the skin and 
subjacent tissues, such as receptors in 
glabrous and hairy skin, ^ Pacinian 
corpuscles," muscle spindles,'*'* and 
even tendon organs.” This does not 
necessarily imply, however, that all 
these different receptor types are 
activated at the psychophysical 
threshold. The threshold differences 
between the various stimulating 
points were small. With the exception 
of the fifth digit, there were no statis- 
tically significant differences  be- 
tween the pulp thresholds and the 
stimulus points 6 and 7 in the palmar 
surface. This means that if the 100-Hz 
vibrations activate only one type of 
receptor at threshold, this receptor 
should be almost uniformly distri- 
buted within the glabrous skin area of 
the hand. The only known receptor 
type that has approximately the same 
density in the finger pulps and the 
palm is the Pacinian corpusele.” 
Pacinian corpuscles are specially sen- 
sitive to high-frequency vibrations 
(100 to 400 Hz),'*"* and they have large 
receptive fields even near the 
threshold.” The fifth digit is excep- 
tional because of its high threshold, 
the reason for which is unknown, as 
the receptor density in this finger is 
not known. 

The amplitude of the traveling 
waves set up by vibrating probe is 
influenced by the viscous-elastic prop- 
erties of the subjacent tissues.” The 
low threshold on the hypcthenar emi- 
nence could thus be due to the firm 
attachment of the skin here. 

The sex differences in thresholds 
were generall greater than the 
regional differences. Hypothetieally, 
this difference could be explained if 
the absolute number of Pacinian cor- 
puscles was the same in both sexes— 
women, with their generally smaller 
hands, thus having a higher density of 
Pacinian corpuscles. 

Among the factors that could be 
responsible for the increase in thresh- 
old with increasing age are progres- 
sive segmentally demyelinization of 
peripheral nerves* and degenerative 
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changes o` the Pacinian corpuscles,” 
and, perhaps even more important, a 
decrease in sensory attention due to 
loss of nerve cells in the CNS of the 
elderly." 

The neural sigmals that arise from 
vibration «f glabrous skin in the mon- 
key hand -each the postcentral gyrus. 
Here, Mountcastk et al" found two 
types of neurons responding to vibra- 
‘tery stimuli: neurons that fired in the 
ascending: phase enly of low-frequen- 
cy mechanical sime-wave stimulation 
(15 to 60 Fz) anc neurons that showed 
no periodwity in their firing but re- 
sponded t» high-trequency vibrations 
(80 to 400 +z). It was assumed that the 
latter typ= received afferent impulses 
from Pacrmian corpuscles. It is more- 
over almost eertain that 100-Hz vibra- 
tery stimuli reach the contralateral 
eerebral cortex of man, inasmuch as 
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evoked potentials to such stimuli can 
be recorded from the human scalp.” In 
view of these findings, it is remark- 
able that lesions of the middle third of 
the postcentral gyrus did not cause 
any increase in the vibration thresh- 
olds of the hand. One explanation 
could be -hat the afferent impulses 
from vibrations of the hand reach 
other parts of the contralateral cere- 
bral corte». The frontal area 8 could be 
a candidate, since this area is known 
to participate in the analysis of soma- 
tosensory information. Another pos- 
sibility is that one intact hemisphere 
is sufficiemt to secure normal vibra- 
tion thresaolds in both hands if the 
thalamus »n both sides is left intact. 
There are no quantitative studies of 
vibration -hresholds after total hemi- 
spherectomy in man, but French et 
al” reported that perception of vibra- 
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tion did not seem to be altered after a 
total hemispherectomy leaving the 
thalamus intact. If the thalamus is 
also damaged, however, the percep- 
tion of vibration is also affected.” 

Although the neural basis of vibra- 
tory detection is sti obscure, the con- 
sequences of the present results are 
clear: for all practical diagnostic pur- 
poses, the thresholcs to 100-Hz vibra- 
tion in patients with suprathalamic 
stationary lesions are normal. The dis- 
crepancies with earlier investiga- 
tions^*^ ean perhaps be explained 
either by remote eTects on the brain 
stem by insufficiently removed space 
occupying lesions or by an involve- 
ment of deeper parts of the brain, 
especially the thalamus. 
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Brief Communications and Clinical Notes 


Haloperidol-Induced Tardive Dyskinesia in a Child 
With Gilles de la Tourette’s Disease 


Eli M. Mizrahi, MD; David Holtzman, MD, PhD; Barry Tharp, MD 


€ A 7-year-old boy with multiple tic or 
Giles de la Tourette's disease was 
treated with haloperidol. Within five 
months, lingual-buccal-facial movements 
developed that were characteristic of tar- 
dive dyskinesia. This new movement dis- 
order disappeared after treatment with 
haloperidol was stopped. To our knowl- 
edge, this is the first report of tardive 
dyskinesia complicating the use of halo- 
peridol in the treatment of multiple tic 
syndrome in a child. 

(Arch Neurol 37:780, 1980) 


Haloperidol has been used in the 

treatment of multiple tic (Gilles 
de la Tourette’s) disease for almost 
two decades.' Although tardive dyski- 
nesia is an infrequent but recognized 
complication of long-term haloperidol 
therapy in adults,’ it has rarely been 
noted in children.' We report the case 
of a 7-year-old boy in whom tardive 
dyskinesia emerged during haloperi- 
dol treatment for multiple tic dis- 
ease. 


REPORT OF A CASE 


The patient is a young boy for whom the 
diagnosis of multiple tic or Gilles de la 
Tourette’s disease was made at 7 years of 
age. During the previous year, increasing 
involuntary activities had developed, in- 
cluding eye blinking, sniffing, throat clear- 
ing, and jerking movements of the head, 
face, and arms. He had been noted to 
mutter obscenities on occasion. His early 
school performance was marked by learn- 
ing difficulties and emotional lability. He 
had been given no medications. 

The child was begun on a regimen of 0.5 
mg of haloperidol twice a day. One month 
later, the examiner and the child’s mother 
noted only occasional grunting and rare 
twitches of the truck and arms. He contin- 
ued to do well until five months after 
initiation of therapy, when tonic extension 
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of the neck developed with side-to-side 
head turning and repetitive tongue thrust- 
ing. Tongue protrusion was so extreme 
that the frenulum was excoriated from 
repetitive contact with the lower incisors. 
These lingual-buccal-facial movements 
were considered characteristic of tardive 
dyskinesia and the haloperidol therapy was 
discontinued. The child was fitted with a 
dental shield over the incisors to prevent 
further damage to the soft tissues. Admin- 
istration of ethosuximide, 250 mg twice a 
day, was begun in anticipation of recur- 
rence of the tics. 

One month after the haloperidol treat- 
ment had been stopped, the tongue thrust- 
ing and neck posturing had markedly di- 
minished and the tics involving the face 
and upper extremities had returned. The 
ethosuximide dosage was increased to 250 
mg four times a day. Two months after 
discontinuation of haloperidol, signs of the 
tardive dyskinesia had completely disap- 
peared. Multiple tics, initially responsive to 
the increased dose of ethosuximide, re- 
curred, although they were not as severe as 
was originally noted. During the following 
five months, there has been no recurrence 
of tardive dyskinesia and the tics have 
remained partially controlled with increas- 
ing dosages of ethosuximide. 


COMMENT 


Tardive dyskinesia complicating ha- 
loperidol therapy for multiple tic dis- 
ease is rare. In a review of ten years of 
haloperidol use, Shapiro et al' noted no 
patients with Gilles de la Tourette's 
disease in whom tardive dyskinesia 
developed. A single report of an ado- 
lescent with Tourette's disease docu- 
ments the onset of tardive dyskinesia 
following haloperidol withdrawal.* Re- 
cent reports describe teenage patients 
with psychiatrie disorders who experi- 
enced haloperidol-incuced tardive 
dyskinesias.*° 

The diagnosis of tardive dyskinesia 
in a patient with a preexisting move- 
ment disorder known to fluctuate in 
character is difficult. The present case 
met established diagnostic criteria for 
Gilles de la Tourette’s disease.' The 
lingual-facial-buecal movements and 
sustained head turning were charac- 
teristic of tardive dyskinesia and dis- 


tinet from the child's chronic multiple 
ties. The insidious onset and persis- 
tence with continued haloperidol use, 
as well as improvement with its with- 
drawal, are consistent with the drug's 
effect. 

Attempts to relate onset of tardive 
dyskinesia to dosage, duraticn of ther- 
apy, class of neuroleptie drug, age, or 
preexisting clinical condition have 
been inconclusive.’ The low dose (1 mg 
daily) and relatively short course (sev- 
en months) are unusual characteristics 
of a butyrophenone causing such oral- 
facial dyskinesias characteristic of 
tardive dyskinesia. In addition to 
Gilles de la Tourette's disease, other 
disorders of movement and :one have 
been treated with haloperidol* The 
tardive dyskinesia, as a potentially 
irreversible complication of the drug, 
must be weighed against its possible 
benefits in the treatment of these 
disorders. This consideration is partic- 
ularly critical in the treatment of a 
chronic disease beginning in the pedi- 
atric age group. 


Nonproprietary Names and 
Trademarks of Drugs 


Ethosuximide—Zarontin. 
Haloperidol—Haldol. 
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A ‘Possible’ Optic Nerve Meningioma 


-- ry 


George C. Ebers, MD, FRCP(C); John P. Girvin, MD, FRCP(C); 


Christopaer B. Canny, MD, FRCP(C) 


æ ASE-year-olc woman had progressive 
visual failure in her left eye over a two- 


year perioc. Radiological investigation, 
including temogrephy and computerized 
temographic (CT) scanning, did not result 
in a diagnosis. When no useful vision 
remained, surgical exploration disclosed 
an op*c sheath meningioma. Complete 
recovery followed removal of the tumor. 
{Arch Neuro! 37:781-783, 1980) 


primary optie sheath meningioma in 
the sduit is rare. Its existence is 
characterized by a slowly progressive 
monocular visual loss. Because these 
tumors are-small, they may complete- 
ly eseape conventional radiological 
studies. Furthermore, the results of 
treatment have generally been unsat- 
isfactory, with many authorities hav- 
inz a@visec that surgery is not indi- 
cated. Because of the problems in 
diagnosis and treatment, this tumor 
has been termed the “impossible 
meningioma” by Susac et al.’ 

We describe a patient with progres- 
sive visual loss in the left eye who 
underwent successful removal of a 
small meningioma that was confined 
to the intraorbita. optic sheath. Fol- 
lowing the surgery, vision returned to 
norma. after having been less than 
20/800 in the affected eye. Visual 
restitution ef this degree has not been 
previously reported. 


REPORT OF A CASE 


The patient was a 58-year-old woman 
whe came to University Hospital, London, 
Ontario. in January 1979 because of pro- 
gressive loss of visuzlacuity in her left eye. 
In early 1977 she had had a myelogram for 
lumbar disk disease that had been followed 
by symptems of aseptic meningitis. She 
reeevered from this but several weeks later 
noted blurring of vision in her left eye. 
This was initially painless but subsequent- 
ly she experienced “stabs of pain” in the 
eye itself, at times related to movement. 
Morement-indueed photopsia was specifi- 
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‘cally deniec. Examination in 1977 showed 


normal visual acuity and fields. 

In Februery 1978 the visual acuity in the 
left eye had dropped to 20/25 with field 
constriction She was first admitted to 
University Hospital in January 1979. The 
visual acuity in the left eye was then 20/60 
with an afferent pupillary defect in the eye 
and possible temporal atrophy. No optico- 
ciliary shumts were visible. There was 
marked constriction of the visual field with 
a preserved nasal crescent on the left, as 
shown in Fg 1, A. The remainder of the 
results from her ophthalmologic and neuro- 
logical examination were within normal 
limits. There were no café au lait spots. 


Laboratory Studies 


The results of routine hematologic stud- 
ies, includinz ESR and VDRL tests, were 
negative. The CSF was clear with a protein 
level of 30 mg/dL, and the results of pro- 
tein electrophoresis were normal. Roent- 
genograms cf the skull, including views of 
the optic canals and tomography of the 
sella and optic canals were normal. The 
visual evoked response was absent on the 
left. Selective left internal and external 
carotid angiograms by the subtraction 
technique were normal. A computerized 
tomographic (CT) scan with orbital views 
showed a minor asymmetry in the optic 
nerves, but this was not believed to be 
diagnostic (Fig 2). Computerized tomogra- 
phy with me-rizamide was then performed 
to determine if the contrast medium would 
pass down :he subarachnoid space sur- 
rounding the left optic nerve. The study 
was misleadiag and suggested that the dye 
did travel dewn the optic nerve, a finding 
against the presence of tumor or arach- 
noiditis. This subsequently turned out to be 
erroneous. 


Subsequent Course 


In light o£ negative radiological find- 
ings, surgical exploration was declined and 
trial therapy with steroids was undertak- 
en. After receiving prednisone for two 
weeks (60 mg/day) there was definite 
improvement in the visual field and visual 
acuity was 286/40. However, when the ste- 
roid dosage was slowly tapered there was 
marked worsening in her vision such that 
her visual acaity dropped to counting fin- 
gers at 1.5 r1 and an absolute defect to 
finger moverrent in the temporal field was 
noted (Fig 1, B). This response was 
believed to be consistent with the presence 
of a compressive lesion and, accordingly, 
surgery on tie patient's left optic nerve 
was performed. The preoperative diagnosis 


was optic nerve sheath meningioma, 
although arachnoiditis was considered be- 
cause of her previous myelographic compli- 
cation.’ (An early case of "optico-chiasmat- 
ic arachnoiditis"* subsequently was shown 
to be, in fact, an orbital meningioma.*) 


Surgery 


The optie nerve was exposed through a 
modified Krónlein or»itotomy. The dura 
appeared normal althouga a slight bluish 
discoloration was noted underneath it (Fig 
3). A longitudinal incision was made in the 
dura and a 12 x 4 x 4mm tumor extend- 
ing along the superior and lateral margin 
of the nerve literally "popped out." This 
was removed without difficulty using a 
microsurgical technique to avoid vascular 
damage to the nerve. The dura was not 
closed and a tarsorrha»hy was performed. 


Postoperative Course 


On the first postoperative day, a brisk 
consensual reaction was elicited by shining 
a light through the bandage over the left 
eye. On the fourth postoperative day, 
visual acuity improved te 20/30 and the 
visual field was full. Color vision subse- 
quently returned and in five weeks no 
abnormality was demenstrable (Fig 1, C 
and D). Seven days »ostoperatively the 
visual evoked responses were normal in 
latency, although a 10-ms delay on the left 
compared with the rigFt was present (left, 
102 ms; right, 92 ms). The finding of path- 
ological examination was meningothelial 
meningioma. 


COMMENT 
Clinical Syndrome 


Optic sheath men ngiomas present 
difficulties in diagnosis as exempli- 
fied by the presen- case. The syn- 
drome in the adult is described in a 
large series (17 patients) by Wright.’ 
Sheath tumors characteristically 
cause slowly progressive visual loss. 
These tumors occur Dredominantly in 
women. Proptosis and restriction of 
eye movement may develop. Ophthal- 


. moscopic findings include optical atro- 


phy and opticociliary shunt vessels.** 
Delay in diagnosis is the rule in 
reported studies. The visual field 
defects produced by these tumors 
often include peripheral constric- 
tion.* 

Radiological Features 


Tomography and CT scanning may 
not delineate these tumors. Although 
there was some asymmetry of the 
optic nerves in our patient, this was 
not unequivocal.'* Failure of radiolog- 
ical investigation tc delineate such 
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Fig 1.—Serial visual fields with 2-mm white 
test object. A, At initial presentation. B, 
Deterioration associated with steroid with- 
drawal. C, Marked improvement by fifth 
postoperative day. D, Five weeks post- 
operatively visual field and left eye were 
normal. 


tumors is especially true for those that 
occur in the optic canal. In one case 
the CT showed what appeared to be 
diffuse nerve enlargement that did 
not correlate with the surgical find- 
ing.* Normal radiological findings are 
not entirely surprising in view of the 
/ X XN small size of the tumors. A tumor the 
Count Fingers ERA b. Preoperative size of “a grain of wheat” situated in 
c the optie canal has been shown to 
produce visual failure." It has even 
been suggested that incipient menin- 
giomas ("meningiosis") may compress 
the optic nerve, yet be so small as to 
escape detection under direct vision." 
Accordingly, delay in diagnosis is the 
rule with these tumors. 


90 cm 


d PAYS Surgical Treatment 


Postoperative : 
Surgical treatment of these tumors 


has been so disappointing that it was 
recently stated that "any surgical 
therapy is ineffective with regard to 
preservation of vision.” It has also 
been said that "no reports of a suc- 
cessful removal of a perioptie menin- 
35 Days gioma can be found in the medical 
Postoperative literature." However, there are rare 
reports of preservation of vision? and 
even recovery of vision? following 
surgery for optic nerve meningiomas. 
Nevertheless, the majority of reported 





Fig 3.—Diagrammatic representation of surgical findings. A, Ap- 

pearance of operative field with intraorbital fat. B, Appearance of 
Fig 2.—Computerized tomographic scan of optic nerves that fails tumor after dural incision. C, Dural incision line in optic nerve 
to demonstrate discrete tumor found at surgery on left eye. sheath. 
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?ases hawe done poorly with deteriora- 
zion in -ision either documented or 
mplied Ey omission of the postopera- 
tive resuts. [n some instances, optic 
nerves sve been resected for sus- 
pected g- oma. 

It has seen suggested that the poor 
results with surgical treatment for 
this tumer relate to the fact that the 
meningiema and the optic nerve that 
it may emeircle have a common vascu- 
far suppb and that removal of the 
tumor may lead to vascular insuffi- 
dency fo. the nerve itself.* This may 
be true far the meningeal vessels that 
supply th= periphery of the nerve and 
for the ngitucinal system of the 
central amtery of the nerve.'* Howev- 
er. if the umor does not surround the 
nerve, nucrient vessels from the pial 
system, iadepemdent of branches to 
the tume, may supply the nerve. 
Wright was able to remove a tumor 
lecated incmedistely behind the globe 
and preserve vision.’ 

These timors may originate from 
the nests ef arachnoidal cells that are 
lacated aleng the optic nerve, but not 
along  otser intracranial nerves." 
While it hes not been possible to pre- 
dict the e- tent and disposition of the 
temor before surgery, it seems rea- 
Scnable tc suppose that it originates 
in a singledocus and early on is remov- 
able withaut vascular compromise of 
the optie nerve. Complete encircle- 
mnt may represent a late stage in 
the evolut>n of the tumor. 

The clin«al syndrome can be mim- 
ieked by -arely occurring arachnoid 
‘cysts in the optic nerve sheath.'** In 
one of these cases, removal of unsus- 
pected cys.s led te dramatic recovery 
in vision.'* A case similar to this has 
been encoumtered in our center (C. G. 
Drake, MID, personal communica- 
ticn). 

This cas illustrates the value of 
su^gical exoloration for visual loss as 
advocated »ver 20 years ago by Little 
et al* Despite the advent of high- 
resolution radiegraphic procedures, 
surgical exploration for unexplained 
visual loss may still uncover a treat- 
abie lesion. Although this situation is 
becoming imcreasingly rare, a specific 
tissue diagrosis is otherwise not possi- 
ble Highe-resclution CT scanning 
may uncover seme of the smaller 
lessons not seen by scanners now in 
wide use. 

The ques3on arises whether remov- 
al cf the tumor itself, or release of the 
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increasec intravaginal pressure in the 
optic nerve sheath accounted for the 
marked improvement. Evidence at 
surgery suggested that the tumor 
itself directly compressed the nerve 
within its relatively unyielding dural 
constraints. It can only be wondered 
whether or not an equal amount of 
visual improvement would have fol- 
lowed splitting of the dura alone. 
Wright has assessed this notion in two 
cases in which he decompressed the 
optic nerve by resecting dura, but 
found that vision deteriorated in both 
cases in some 18 months.* 

The present case did not have any 
optieocilisary venous shunts as has 
been frequently described in this 
tumor." The importance of this to 
recovery is unclear, but in none of 
Hollenhorst's cases with this finding 
was surgery associated with recovery. 
The imprevement noted with steroid 
treatment and the subsequent deteri- 
oration of vision when the steroids 
were witFdrawn is not dissimilar to 
the effect 5f steroids on the symptoms 
of tumors elsewhere in the cranial 
cavity. 

We have been able to find in the 
literature a single article document- 
ing substantial visual recovery follow- 
ing surgical removal of one of these 
tumors. Ir this case, the tumor was 
actually ir the optie canal, but was 
removed by a Naffziger orbitotomy. 
The lesion was also relatively discreet, 
being located inferior to the nerve.'* A 
second, mare recent article documents 
the successful microsurgical removal 
of a tumor in the orbit that had com- 
pressed the optic nerve; however, as 
the dura was not identified at sur- 
gery, this tumor cannot be classified 
as an optie nerve sheath meningio- 
ma.*° It is possible that in this ease the 
tumor began intradurally and subse- 
quently spread outside it since the 
possibility that meningiomas may 
penetrate the dura or even originate 
in the dura itself has been suggested 
in other reports.*'?*! 

Our experience with the present 
case gives rise to guarded optimism 
about management of these tumors. 
Surgical exploration is indicated so 
that a diaznosis can be made; the 
decision abeut removal must be made 
by an experienced surgeon using mag- 
nified visior. Even when the diagnosis 
is late, the present ease shows that 
recovery can occur following removal 
of a discret» tumor. 
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John MeGrath, MD, referred this patient to us 
and William F. Hoyt, MD, and Alfred J. McKin- 
na, MD, gave advice rezarcing management. 


Nonproprietary Name and 
Trademark of Drug 


Metrizamide—A mipaque. 
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Guillain-Barré-like Polyneuropathy After Renal Transplant 


Possible Association With Cytomegalovirus Infection 


James F. Bale, Jr, MD; Neal S. Rote, PhD; Linda C. Bloomer, PhD; Patrick F. Bray, MD 


uillain-Barré-like polyneuropathy 

developed in a 40-year-old man 
three months after a successful kid- 
ney transplant. Serologic evidence 
from blood and CSF suggests that this 
patient’s illness was related to a recent 
infection with cytomegalovirus. 


REPORT OF A CASE 


This 40-year-old man had been healthy 
until 1977, when polydipsia and hematuria 
developed. Examination at another hospi- 
tal showed impaired renal function, and in 
October 1977 an open renal biopsy disclosed 
changes consistent with rapidly progres- 
sive glomerulonephritis. Prednisone was 
prescribed. 

On initial admission to the University of 
Utah Medical Center, Salt Lake City, in 
November 1978, he appeared chronically ill 
and had a blood pressure (BP) of 172/110 
mm Hg. The results of his neurologic 
examination were normal. Laboratory 
studies disclosed deterioration in renal 
function, with a serum creatine concentra- 
tion of 15.4 mg/dL and BUN concentration 
of 125 mg/dL. An arteriovenous shunt was 
placed and hemodialysis was initiated. 

In July 1979 the patient received a kid- 
ney transplant from a relative with a 2- 
antigen HLA match. Following transplan- 
tation, the patient’s serum creatinine level 
and BP improved to near-normal values. 
However, one month later he experienced 
symptoms of rejection and was treated 
with prednisone, 150 mg daily, and methyl- 
prednisolone sodium succinate, 1 g intrave- 
nously twice daily for three days. He also 
received radiotherapy, 1,500 rads, directed 
to the transplanted kidney over a three- 
day period. 

In October 1979 he was admitted to the 
neurology service with a six-week history 
of progressive muscle weakness. He also 
complained of dysphagia, occasional nasal 
regurgitation of liquids, and a sensation of 
numbness in his legs. No impairment of 
bladder or bowel function was noted. His 
BP was 126/105 mm Hg. He exhibited 
severe, diffuse, muscle weakness, greater 
proximally, and he was unable to toe walk 
or rise from the sitting position. Reflexes 
were diminished, particularly in the lower 
extremities. He had mild, distal impair- 
ment of pain and temperature sensation. 
Laboratory studies disclosed the following 
values: BUN, 32 mg/dL; serum creatinine, 
1.4 mg/dL; and serum glucose, 960 mg/dL. 
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Complement Fixation Titers in 40-Year-Old Man 
With Guillain-Barré-like Disease 


infective Agent 
Cytomegalovirus 
Herpes zoster 
Herpes simplex 
Rubella 
Rubeola 
Mumps 
Epstein-Barr virus 
Adenovirus 
Mycoplasma 
Influenza A 
Influenza B 
Chlamydia 
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*Highest titer obtained in over 200 consecutive samples run in this laboratory. 


TND indicates not done. 


The hyperglycemia was of recent onset and 
was attributed to the steroid therapy. 

An electromyogram disclosed slowed 
conduction velocities along the peroneal 
nerve of 30.8 m/s on the left and 32 m/s on 
the right (normal, > 40 m/s). The motor 
unit potentials were polyphasic and of high 
amplitude; in the legs, spontaneous posi- 
tive waves and fibrillations were identi- 
fied. These findings were compatible with 
a moderately severe demyelinating poly- 
neuropathy. Laboratory studies of the CSF 
disclosed the following values: protein, 264 
mg/dL; glucose, 386 mg/dL; and WBC, 
l/eu mm. Urinary concentrations of lead, 
mercury, and arsenic were normal. 

In search of an infective agent, serum 
antibody titers to several agents were 
determined (Table). Notably, the serum 
antibody titer to eytomegalovirus (CMV), 
as shown by complement fixation (CF), 
was 1:256. With use of a micro-CF assay of 
concentrated CSF, a CMV titer of 1:512 
was measured in the CSF of this patient. 
However, CMV was not isolated from the 
urine, saliva, CSF, or peripheral blood leu- 
kocytes. 


COMMENT 


Infection with CMV occurs in 50% 
to 100% of renal transplant patients in 
the postoperative period.'?* Although 
CMV may affect the nervous system 
of the posttransplant patient,*’ en- 
cephalitis is uncommon and to our 
knowledge, polyneuropathy has not 
been reported. 

This patient's illness, which resem- 
bled Guillain-Barré syndrome, began 
at a time when his renal function was 
normal. The timing of the illness was 
consistent with the known temporal 
profile of CMV infection in the trans- 
plant patient**: recent CMV infection 


was supported by the high serum anti- 
body titer. Further, the strikingly ele- 
vated CSF antibody titer to CMV 
indicated recent antibody production 
within the CNS. Thus, based on the 
clinical and serologic data, we suggest 
that this patient's polyneuropathy 
may have been the result of infection 
with CMV. 


This investigation was supported in part by 
Publie Health Service research grant RR-64 from 
the Division of Research Resources (Clinical 
Research Center); grant 5-R01-A1-10217 from 
the National Institute of Allergy and Infectious 
Disease; and by the Fitch Estate Memorial Fund 
for Research of Causes, Prevention and Treat- 
ment of Mental Retardation. 

Doris E. Dickson provided laboratory assis- 
tance. 
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Internal Auditory Canal Flaring 
in Neurofibromatosis Without Acoustic Neuroma 


7. Reed Murtagh. MD; Ralph E. Boyd, MD; Thomas A. Ckulski, MD 


The roentgenographic finding of 

enlarged internal auditory canal 
with flaring of the porus acusticus is 
highly suggestive of acoustic neurino- 
ma. Despite the occurrence of this 
fuding in a patient with neurofibro- 
rxatosis, a complete evaluation led to 
exclusion of a diagnosis of cerebello- 
pontme angle tumor. 


REPORT OF A CASE 


A S-year-old man with long-standing 
neuroibromatosis was admitted to the 
Tampa Veterans Administration Hospital, 
Lniversity of South Florida College of 
Medieme, with a 25-year history of 
d»eressed hearing in both ears, worse on 
the lest. On physieal examination, numer- 
oas subeutaneous nodules were noted on 
the face and body and hearing was 
markedly decreased in both ears, more so 
om the left than the right. 

Towne's projection of the skull (Figure) 
stowe widening ef both internal auditory 
cenals with flaring of the porus acusticus 
bilaterally and erosion ef the petrous tip on 
the lefi, highly suggestive of masses in the 
cerebeslopontine angles. Petrous apex ero- 
sion was confirmed on polytomography of 
the lef temporal bone. The left canal itself 
was lasger than normal, measuring 10 mm 
wile the right canal measured 8 mm. A 
camputerized tomegraphic (CT) scan was 
nemma. and showed no evidence of a mass 
in the posterior fossa. Cisternography with 
isephendylate injection (Pantopaque) was 
performed and showed no evidence of a 
mass on either side; isophendylate injec- 
tien completely filled the area of scooping 
of the petrous bone on the left as well as 
the inzernal canal The patient was dis- 
charged with hearing deficit, presumably 
of eochiear origin. 


COMMENT 


Von Recklingnausen's disease or 
neurofbromatosis is a well-described 
emtity with protean manifestations 
aseribable to dysplasia of neuroecto- 
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Towne's view of skull demonstrates internal auditory cana! widening bilaterally. Left 
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canal measured 10 mm and the right 8 mm. Open arrows delineate canal locations 


bilaterally. 


dermal and mesodermal tissues.’ The 
frequent aecurrence of acoustic neuri- 
nomas in patients with neurofibroma- 
tosis is well known, and flaring or 
enlargement of the internal auditory 
canal in a patient with this disease 
requires consideration of acoustic neu- 
rinoma.* 

Bilatera acoustic neuromas are 
almost pathognomonic of neurofibro- 
matosis, with unilateral tumors being 
also frequent in the disease. Unilater- 
al dilation of the internal auditory 
canal can be a normal variant in the 
absence of acoustic neurinoma. Neuro- 
fibromatos:s involving the bony struc- 
ture of the petrous apex or dural ecta- 
sia causing enlargement of the porus 
acusticus secondary to thickened dura 
may be implicated.** Subarachnoid 
cysts or outpouchings of dura in the 
cerebellopontine angle, similar to 
those known to occur in the thorax as 
pseudomeningoceles in neurofibroma- 


tosis are other theoretical causes for 
flaring of the canal. Enlargement of 
the auditory canal does not necessari- 
ly indicate tumor, but cerebellopon- 
tine angle-posterior fossa isophendy- 
late injection cisternography is neces- 
sary for definite diagnosis. 
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Letters to the Editor 


Cylindroma Causing Garcin’s 
Syndrome 


To the Editor.—Garcin' described the 
now well-known syndrome of paraly- 
sis of cranial nerves, often unilateral, 
due to a malignant tumor invading 
the base of the skull. The origin of the 
tumor, usually a sarcoma or fibrosar- 
coma in the upper nasopharynx, was 
emphasized years ago. We report a 
case that was due to a cylindroma 


——  (adenocystic carcinoma). 


Report of a Case.—A 62-year-old woman 


> - was seen in December 1976 for blurred 


vision. Results of examination were nor- 
mal. In February 1977, numbness on the 


E right side of her face and tongue devel- 
—— oped. In April, her right ear felt plugged, 


with discomfort and muffled hearing. An 
otolaryngologist found no cause for the 


complaints and no abnormality in the naso- 


pharynx. In July, dizziness, nausea, and 
difficulty in swallowing occurred. 

There was complete ophthalmoplegia 
with ptosis on the right, the pupils 3 mm 
OD, 4 mm OS. The right corneal reflex was 
decreased, and hyperesthesia to touch and 
pain was detected on the right side of the 
face. The right nasolabial fold was 
decreased, and hearing on this side was 
reduced. The palate deviated to the left, 
and the voice was nasal. Snout reflex was 
present. A chest roentgenogram showed a 
nodule in both right and left lung fields. 
Skull roentgenograms were normal. 

An edrophonium chloride (Tensilon) test 
showed improvement of ptosis and ocular 
motility. On the third day, the patient was 
found unconscious, and soon respirations 
ceased. Angiography showed spasm and 
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marked ventrieular enlargement. Compu- 
terized tomography disclosed blood in the 
cerebral ventricles and in the right thala- 
mus and a mass in the right middle fossa. 
Despite active treatment, the patient died 
on the eighth day. Necropsy revealed tha- 
lamic and intraventricular hemorrhage, 
and a 6 x 6 x 1.5-em epidural parapituita- 
ry tumor in the right middle cranial fossa. 
The tumor was a cylindroma (Figure). 


Comment.—Cylindroma* (cylin- 
dromatous epithelioma adenocystic 
carcinoma) is a rare and slow-growing 
adenocarcinoma, probably a variant of 
the seromucous mixed tumor. Usually 
found in the nasopharynx, intracrani- 
al extension occasionally occurs in 
regions such as middle cranial fossa. 
There is a predilection for women over 
the age of 40. The course is usually 
progressive over many months, with 
various cranial nerve signs, including 
involvement of the Gasserian gan- 
glion, that cause facial pain and tri- 
geminal neuropathy in some. Radio- 
logic changes are nonspecifie and 
often do not reflect the extent of the 
lesion. Angiographic changes are 
those of a mass without pathologie 
vessels. 

E. WAYNE Massey, MD 

W. L. BRANNON, MD 

Division of Neurology 

Duke University Medical Center 


PO Box 2905 
Durham, NC 27710 
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Multiple Sclerosis and Polyarteritis 


To the Editor.—I enjoyed reading the 
article “Multiple Sclerosis Associated 
With Eosinophilic Vasculitis, Pericar- 
ditis, and Hypocomplementemia” by 
Dr Tanphaichitr (ARCHIVES 1980 
37:314-315). Either through oversight 
or perhaps through some confusion in 
terminology, the article did not men- 
tion polyarteritis as a possible cause 
for the patient's difficulties. I and my 
colleagues reported a case of a 16- 
year-old boy who had polyarteritis and 
in whom a multiple sclerosis like syn- 
drome developed that affected the 
brainstem and cerebrum.’ His serum 
demyelinated nerve in culture of tis- 
sue. A renal angiogram revealed mul- 
tiple aneurysms that involved the 
peripheral branches of both renal 
arteries, mainly on the left side. Drs 
Mannik and Gilliland nicely reviewed 
the differential diagnosis of vasculi- 
tis? In my opinion, the neurological 
manifestations of both Dr Tanphai- 
chitr’s patient and my patient could 
all be attributed to vascular disease, 
and the multiple sclerosis picture to an 
"eosinophilie" herring. 

KEITH MELoFF, MD 

Pediatric Neurologist 

Dadeland Medical Bldg 


7400 N Kendall Dr 
Miami, FL 33156 


1. Waisburg H, Meloff KL, Buncie R: Polyar- 
teritis nodosa complicated by a multiple sclerosis- 
like syndrome. Can J Neurol Sci 1974;1:250-252. 

2. Mannik M, Gilliland Bruce: Vasculitis, in 
Principles of Internal Medicine, ed 7. New York, 
McGraw-Hill Book Co, 1974, pp 390-395. 


Subacute Sclerosing 
Panencephalitis 
in One Identical Twin 


To the Editor.—Houff et al reported 
the occurrence of subacute sclerosing 
panencephalitis (SSPE) in only one of 
a pair of identical twins (ARCHIVES 
1979;36:854-856). A similar case has, to 
our knowledge, been reported only 
once, by D'Onghia et al.' Twin studies 
are most useful in the study of patho- 
genetie factors of diseases when only 
one member of identical twins is 
affected and the unaffected twin can 
be used as a control. For the pathogen- 
esis of SSPE, Burnet postulated a 
specifie nonresponsiveness cf the thy- 
mus-dependent immune system. 
Houff et al and D’Onghia et al, howev- 
er, found no distinctive immunological 
differences between the affected and 
the unaffected twins. We studied 
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another pair of identical twins in 
"whom ere member was affected by 
SSPE. We found a difference in the 
response to  phytohemagglutinin 
(PHA) sEm test between the patient 
end nis twin. 


Report c a Case.—A 6-year-old boy was 
ecmitted x» the hospital on Oct 12, 1978, 
because of zstatic seizures and progressive 
mental a@e=rioration. He was the first- 
born of identical twins. The patient (twin 
1) anc his win (twin 2) were born after 39 
weeks’ gesation, and weighed 2,350 and 
2300 g, rexoectively. The pregnancy and 
the delwerr were normal They had no 
n»onata. d-fieulty. At 12 months of age, 
both twin had measles, with normal 
course. aftr the appearance of the exan- 
themaso: m=asies, both twins were injected 
intramuscariy with 150 mg of y-globulin 
br a home thysieian. Physical growth and 
ps ychempoiar development had been normal 
and similar n both twins until June 1978, 
wen win began to have astatic seizures 
and ataxic gait. One month later, he under- 
Went persorality changes and mental dete- 
rieration A this writing (April 1980), twin 
2 -emzinedim good health. 

Atthe tire of admission, twin 1 could sit 
alene end velk with support. However, he 
coud rot put om ortake off his clothes, and 
cosd 30t write his own name. Physical 
examination revealed a slender boy with 
almost ne sjentaneous speech. Involuntary 
meverments =nd mild rigidity were noted 
on his ext-mities. Routine laboratory 
examinatier= had no abnormal findings. 
Levels of Ig in the CSF were 13 mg/dL 


(58% of the ttal pretein). The EEG showed 


periodie bur=s of high-voltage delta and 
theta waves follewed by suppression 
bursts. Cempaterized tomography demon- 
strated no abnormal findings other than 
cavum septi 5ellueidi and cavum vergae. 
Semum meases antibody titers in twin 1 
were 192% E> complement fixation (CF) 
anc 2,088 by hemagglutination inhibition 
(HI) wheres those in twin 2 were less 
thar 4 by CF and £ by HI. Measles anti- 
body titers ir che CSF of twin 1 were 16 by 
CF and 64 by H!. Aithough the number of 
E-resette-^er3ing T cells and the degree 
of in vitro ly-uphoeyte blastogenesis were 
normal im tath twins, the intradermal 
response to — ag of PHA of twin 1 was 


Cellular immunity in Identical Twins 


Twin 
With Normal 
SSPE* Twin 
* of T celis 
(E-rasettaz 49 56 
Stimulation adex 
PhytoFemggiutimin 24.6 9.1 
Consanaws'ir A 24.0 11.0 
12-ug phyto smage 
gluti^in ska test. 
size-of reectien, 
mm 
*SSPE ndicg-es subacute sclerosing panen- 
cephaiitis. 


*Normal. 44 + 6.9 mm. 
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extremely depressed, compared with the 
response of twin 2 (Table). 

After admission, progressive myoclonic 
jerks appeared and the patient became 
bedridden with extensor spasms. Although 
he was given human leukocyte interferon 
in doses of 10° units intramuscularly for a 
total of eight doses, his condition continued 
to deteriorate. At the end of October 1978, 
progressive drowsiness appeared that fi- 
nally led te a deep coma by Nov 26, 1978, 
and he died on Dec 24, 1978, seventy-four 
days after admission. 


Comment.—In infants and children, 
PHA skin test is a useful measure of 
cellular immunity. The skin response 
to PHA in our patient was apparently 
reduced, though he responded normal- 
ly to this mitogen in vitro. Blaese et 
al* have also described a similar disso- 
ciation between in vivo and in vitro 
responses to PHA in children with a 
variety of immunodeficiency diseases, 
such as the Wiskott-Aldrich syndrome 
or chronic mucocutaneous candidiasis. 
Although the mechanism of such a 
dissociation has not been clearly dis- 
closed, the interpretation by Blaese et 
al for the dissociation in their 
patients, that “the lymphocytes from 
these patients are incapable of releas- 
ing mediators of delayed hypersensi- 
tivity, even though they do proliferate 
in vitro in response to the PHA,” could 
apply to our case. 

HIROSHI YOSHIOKA, MD 
KIKUKO KAzUTA, MD 
Yasuo KAsuUBUCHI, MD 
TADASHI SAWADA, MD 
TOMOICHI KuUsUNOKI, MD 
Department of Pediatrics 
Kyoto Prefectural University 
of Medicine 
Kawaramachi 
Kamikyo-Ku 
Kyoto 602, Japan 
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one member of a monozygotic twin pair. J Newrol 
Sci 1974;24:323-333. 

2. Burnet FM: Measles as an index of immuno- 
logical function. Lancet 1968;2:610-613. 

3. Blaese RM, Weiden P, Oppenheim JJ , et al: 
Phytohemagglutinin as a skin test for the evalu- 
ation of cellular immune competence in man. 
J Lab Clin Med 1913;81:538-548. 


Epileptic Aphasia 


To the Editor.-I read with interest 
the article by Rany et al, entitled 
“Epileptic Aphasia” (ARCHIVES 
1980;37:419-422), since I have studied 
several cases of epileptic aphasia sim- 
ilar to those described. 

I certainly concur that at times the 
diagnostic dilemma with regard to a 
small left hemispheric infarct vs an 
epileptogenie lesion is quite difficult. I 
have had recent experience in using a 


24-hour ambulatory EEG, which dem- 
onstrated conclusively in a similar 
case that aphasia was of epileptic 
rather than ischemic origin. The ini- 
tial EEG showed left temporal slow- 
ing, but did not reveal evidence of 

paroxysmal activity. 
The 24-hour EEG monitoring can 
play a valuable role in this situation. 
ROBERT VOLLBRACHT, MD 


1011 Jeffords St 
Clearwater, FL 33516 


Aseptic Meningitis by Echovirus 
Associated With Herpes 
Progenitalis 


To the Editor.-With regard to the 
article "Hypoglycorrhachia in Herpes 
Simplex Type 2 Meningitis" (Ar- 
CHIVES 1980;37:317) by Dr Brenton, I 
wish to make some observations. 

I and my colleagues have reported! 
a case of aseptic meningitis in a 29- 
year-old woman. A week before the 
appearance of meningeal symptoms, 
she had had a herpes progenitalis 
(herpes simplex virus, type 2 [HSV-2]) 
infection with histological confirma- 
tion. Type 13 echovirus was isolated 
from the CSF. 

Based on these faets and after 
reviewing the literature, we con- 
cluded that the genital herpetic 
lesions would be a concomitant pro- 
cess in other viral meningeal infec- 
tions in the same way that the HSV-1 
orolabial lesions seem to be concomi- 
tant with multiple infections. 

The serologic titers of HSV-2 only 
have a correlation with a genital 
lesion, and the definite diagnosis of 
HSV-2 aseptic meningitis requires an 
HSV-2 isolation in CSF. 

M. Feiyeo DE FREIXO, MD 
Seccion de Neurologia 


Residencia Sanitaria S. Social 
Burgos, Spain 
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Calendar and News 


CALENDAR OF MEETINGS 
Society for Computerized Tomography and Neuro-Imaging, 


Annual meeting of Southern Clinical Neurological Society, 
Colony Beach and Tennis Club, Longboat Key, Sarasota, 


Sixth International Joint Conference on Stroke and Cere- 
bral Circulation, Century Plaza Hotel, Los Angeles. 

Neurosurgical Society of America, Del Monte Lodge, Pebble 
The 19th Annual Meeting of the American Society of 
The American Academy of Neurology, Sheraton Center, 
Tenth International Symposium on Cerebral Blood Flow and 
Metabolism, Stouffer's Riverfront Towers, St Louis. 

The 7th International Congress of Neurological Surgery, 
10th International Congress of Electroencephalography and 


Epilepsy International Congress, Kyoto International Con- 


seilles, France. 


Notes From NINCDS 


Center Without Walls.—NINCDS has 
awarded initial grants of $1,367,000 to 
establish two “Centers Without 
Walls” for research on Huntington’s 
disease and related disorders. Grant 
recipients are The Johns Hopkins Uni- 
versity School of Medicine and a con- 
sortium of medical institutions in Bos- 
ton, headed by Harvard University 
Medical School. 

Unlike a specialized disease center 
consolidated under one roof, Centers 
Without Walls do not emphasize a 
central location for research. Instead, 
a Center Without Walls consists of 
investigators engaged in research in 
different departments within a uni- 
versity, or at different universities 
and medical centers. Patients and 
their families may be seen in clinical 
research facilities at any of the insti- 
tutions that make up the center. 

In Boston, a first-year award of 
$782,198 will support investigators in 
Massachusetts General Hospital 
(MGH), McLean Hospital, Boston Uni- 
versity, Tufts New England Medical 
School, the Boston Veterans Adminis- 
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12th World Congress of Neurology, Kyoto, Japan. 


International Brain Research Organization, Lausanne, Swit- 


1981 
Jan 25-29 
Cerramar Hotel, Dorado, Puerto Rico. 
25-31 
Fla. 
Feb 12-14 
March 15-18 
Beach, Calif. 
April 5-9 
Neuroradiology, Chicago. 
22-May 2 
Toronto. 
June 16-21 
July . 12-18 
München, Germany. 
. Sept 4-11 Third World Congress on Pain, Edinburgh. 
13-18 
Clinieal Neurophysiology, Kyoto, Japan. 
17-21 
ference Hall, Kyoto, Japan. 
20-26 
1982 
. April 1-6 
zerland. 
Sept 12-17 


International Congress on Neuromuscular Diseases, Mar- 


tration Hospital, and the University 
of Massachusetts. This Center With- 
out Walls will support ten investiga- 
tions, including projects to map and 
measure levels of brain neuroendo- 
crines and neuropeptides. Other inves- 
tigations focus on developing better 
methods for analyzing brain tissues to 
detect changes characteristic of de- 
generative brain disorders. A team of 
molecular geneticists at MGH will use 
recombinant DNA techniques to pin- 
point the chromosomal location of the 
Huntington's disease gene and pursue 
mapping of the human genome. Dr 
Joseph B. Martin is the Boston cen- 
ter's director. 

The Johns Hopkins University will 
receive a first-year award of $585,110 
for a center to be directed by Dr 
Marshal F. Folstein. This center will 
oversee nine research projects, includ- 
ing efforts to identify and examine all 
Huntington's patients in Maryland 
and support of research on genetic 


counseling techniques. Among other 


projects, investigators will study ab- 
normal eye movements and swallow- 
ing difficulties in Huntington’s dis- 
ease and will seek more detailed 


SSCS es CS 


understanding of the role of the basal 
ganglia in the pathophysiology of 
Huntington’s disease and other motor 
disorders. The Johns Hopkins Center 
Without Walls will involve a number 
of departments, among them psychia- 
try, neurology, genetics, ep:demiolo- 
gy, and public health. Patients will 
enter the center’s programs through 
the J. Earle Moore Medical Genetics 
Clinie at Johns Hopkins. 

Establishment of Centers Without 
Walls fulfills a major recommendation 
of the Commission for the Control of 
Huntington’s Disease and I:s Conse- 
quences. The Commission reported its 
findings in October 1977. 


Director Named for Stroke and Trau- 
ma Program.—Dr Michael D. Walker 
has been named director of the Stroke 
and Trauma Program, NINCDS. He 
will oversee a $41 million program of 
extramural grants and contracts sup- 
porting research on stroke, cerebro- 
vascular disorders, brain tumors, 
brain and spinal cord trauma, and 
regeneration. 

Dr Walker has served as acting 
director of the Stroke and Trauma 
Program since 1979. He came to 
NINCDS from the Natioral Cancer 
Institute (NCI), where he had been an 
associate director of the Division of 
Cancer Treatment since 1973. Prior to 
that, at NCI’s Baltimore Cancer 
Research Center, he had established 
the Section of Neurological Surgery 
and subsequently served as the cen- 
ter’s chief and director. Dr Walker 
received his MD degree from Boston 
University School of Medicine in 1960. 
He took a neurosurgical residency at 
Boston City Hospital, with a year’s 
fellowship in neurosurgery at the 
Lahey Clinic. He also served as a 
clinical instructor in neurosurgery at 
Harvard Medical School. 

Dr Walker has had a long-standing 
interest in the diagnosis and treat- 
ment of malignant brain tumors. He 
has studied the blood-brain barrier, 
the pharmacodynamics of drug deliv- 
ery to the brain, and the design and 
analysis of controlled clinical trials; he 
has served as chairman of NCI’s Brain 
Tumor Study Group for the past ten 
years. Dr Walker is an assistant pro- 
fessor of neurological surgery at The 
Johns Hopkins University School of 
Medicine and has served on numerous 
advisory boards and committees. In 
1974 he received the Superior Service 
Honor Award of the Department of 
Health, Education, and Welfare. 
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AkbotERJ. Millac PAH: Cataplexy and conjugate 
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Abel LA see Troost BT 

Adams HP Jr: Practical Clinical Neurology (Book 
Review) 684 (Se) 
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immune deficiency (letter) [Narbona] 325 
(My) 

progressive dystonia masking ataxia in [Boden- 
steiner] 464 (Jy) 

Athetosis 

valproic acid and normal computerized tomo- 
graphic sean in kinesiogenie familial paroxys- 
mal ehoreoathetosis (letter) [Suber] 327 (My) 

Atmospheric Pressure see Hyperbaric Oxygena- 
tion 

Atrophy 

gross demonstration of atrophic cauda equina 
roots in motor neuron disease [Meneses] 394 
(Je) 

Auditory Evoked Potentials see Evoked Poten- 
tials, Auditory 

Auditory Nerve see Acoustic Nerve 

Autism 

and mental retardation, neuropathologic studies 
[Williams] 749 (De) 

computerized tomographie scan findings in 
patients with autistic behavior [Damasio] 504 
(Au) 

Automatism 

violent, in partial complex seizure [Ashford] 120 
(Fe) 

Autopsy 

interferon in specimens of brain, presence in 
herpes simplex virus encephalitis [Legaspi] 76 
(Fe) 

periventricular leukomalacia, 1-year study [Shu- 
man] 231 (Ap) 

progressive bulbar paralysis associated with neu- 
ral deafness, nosological entity [Alberca] 214 
(Ap) 

Awareness see Cognition 

Axons 

coma and axonal degeneration in vitamin B, 
deficiency [Kosik] 590 (Se) 

sensory neuropathy associated with primary bil- 
iary cirrhosis, histologic and morphometric 
studies [Charron] 84 (Fe) 

small-diameter nonmyelinated, in primate corpus 
callosum [Swadlow] 114 (Fe) 

Azotemia see Uremia 


Baclofen 

in treatment of ‘stiff-man’ syndrome [Whelan] 
600 (Se) 

in trigeminal neuralgia, effeet on spinal trigemi- 
nal nucleus [Fromm] 768 (De) 


Baclophen see Baclofen 

Basal Nuclei see Ganglia, Basal 

Basilar Artery 

aging and cerebral vasodilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [Yamamo- 
to] 489 (Au) 

effeet of aging on eye tracking [Spooner] 575 
(Se) 


pathogenesis of varicella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 

Basilar Membrane see Labyrinth 

Behavior 

carotid artery disease, carotid endarterectomy 
and [Kelly] 743 (De) 

Behcet's Syndrome 

computerized tomographie findings in neuro- 
Behcet's disease [Dobkin] 58 (Ja) 

Bell's Palsy see Facial Paralysis 

Bendopa see Levodopa 

Berry Aneurysm see Cerebral Aneurysm 

Beta Lipoproteins see Lipoproteins. LDL 

Biliary Cirrhosis see Liver Cirrhosis, Biliary 

Biopsy 

adrenal, use in diagnosing adrenoleukomyeloneu- 
ropathy [Weiss] 634 (Oc) 

anastomoses of transverse tubules with terminal 
cisternae in polymyositis [Chou] 257 (My) 

cramps, muscle pain, and tubular aggregates 
[Lazaro] 715 (No) 

interferon in specimens of brain, presence in 
herpes simplex virus encephalitis | Legaspi] 76 
(Fe) 

routine diagnostic muscle, use of acridine orange- 
nucleic acid fluorescence in [Perl] 541 (Oc) 

Birth Rate 

is there seasonal variation in birth of left-handec 
schoolgirls? (letter) [Hicks] (reply) [Leviton] 
254 (Ap) 

season of birth of left-handers (letter) [McMan- 
us] (reply) [Leviton] 63 (Ja) 

Blindness see also Amaurosis 

cavitary developmental defects of optic disc, 
visual loss associated with optic pits and colo- 
bomas [Corbett] 210 (Ap) 

visual function of extrageniculo-calearine system 
in man, relationship to cortical blindness [Cele- 
sia] 704 (No) 

Blood see also Hematopoiesis 

carbamazepine therapy in trigeminal neuralgia, 
clinical effects in relation to plasma concentra- 
tion [Tomson] 699 (No) 

comprehensive viral immunology of multiple 
sclerosis, II. analysis of serum and CSF anti- 
bodies by standard serologic methods [Cremer] 
610 (Oc) 

Blood Circulation see Ischemia 

Blood Plasma see Plasma 

Blood Platelets 

lithium earbonate therapy for cluster headache, 
changes in number of, and serotonin and hista- 
mine levels [Medina] 559 (Se) 

Blood Pressure, High see Hypertension 

Blood Vessels see also Angiography 

radionuclide angiography of vascular lesions of 
spinal cord, efficacy in selecting patients for 
spinal angiography [Obayashi] 572 (Se) 

Body Language see Kinesics 

Bone Neoplasms 

multiple vertebral hemangiomas resembling me- 
tastases with spinal cord compression [Zito] 
247 (Ap) 

BOOK REVIEWS 

Aguayo AJ, Karpati G: Current Topies in Nerve 
and Muscle Research, 739 (No) 

Benson DF: Aphasia, Alexia, and Agraphia, 604 
(Se) 

Heilman KM, Valenstein E, eds: Clinical Neuro- 
psychology, 739 (No) 

Hughes JT: Pathology of Spinal Cord: VI Major 
Problems in Pathology, ed 2, 64 (Ja) 

Medawar PB: Advice to Young Scientist, 532 
(Au) 

Merritt HH: Textbook of Neurology, 328 (My) 

Pia HW, Langmaid C, Zierski J, eds: Cerebral 
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BOOK REVIEWS—C mtinued 
Aneurysms Aevanees in Diagnosis and Thera- 
py, 604 (Se: 

Simmons FE. Adas-ef Electronystagmography, 
654 (Se) 

Suzuki J. ed: Cembrai Aneurysms, 328 (My) 

Tore-Gonzáles ©, Verzara-Garcia I, Saravia- 
Gómes J, Poser CM: Infectiones del Sistema 
Nervieso Centzal, 400 (Je) 

Windle WF: Pioneering Role of Clarence Luther 
Herriek in Ameriean Neurosciences, 400 (Je) 

Wolf JE: Practiea! Clinical Neurology, 604 (Se) 


Botulism 

and memory /Hzaland]*657 (Oc) 

Bourneville's Disease see Tuberous Sclerosis 
Brachial Plexus 

neuropathy,  electrophysiologic ^ evaluation 


[Flaggman] 169 (M7), (letter) [Subramony] 676 
(Oc) 


Brain 

alumina cream-indueed focal motor epilepsy in 
eats, thickness and cellularity of layers in 
perilesional metor covtex [Feria-Velasco] 287 
(My) 

apneic spells in progressive dialysis encephalopa- 
thy [Garcia-Bufiue!) 524 (Se) 

arteriovenous maiformations of, current concepts 
and treatment[Stein I,1 (Ja), II, 69 (Fe) 

asterixis followmg metrizamide myelography 
[Rubin] 522 (Aa) 

autism and mental retardation, neuropathologic 
studies [Williams}74® (De) 

ease of adult microcephaly [Dooling] 688 (No) 

cerebral computerized temography in intracrani- 
al inftammatery disorders [Weisberg] 137 
(Mr) 

computerized tomograpnic appearance of hyper- 
tensive encephalopathy [Rail] 310 (My) 

computerized temosraphie scan findings in 
patients with :utistie behavior [Damasio] 504 
(Au) 

computerized tomography in multiple sclerosis 
[Reisner] 475 (Au) 

cranial computerized temography in childhood 
leukemia [Curless] 306 (My) 

cranial computerized temography in childhood 
neuroblastomaaletter [Curless] 326 (My) 

delayed radiatioa necresis of, contralateral to 
vriginal tumor{Shewmon] 592 (Se) 

detecting DNA in herpes simplex virus (letter) 
[Openshaw] (reply) [Elizan] 253 (Ap) 

interferon in bicpsy and autopsy specimens of, 
presence in herpes simplex virus encephalitis 
[Legaspi] 76 (Be) 

left hemisphere visual processes in case of right 
hemisphere symptomatology, implications for 
theories of cerebral laseralization [LeDoux] 157 
Mr) 

multiple sclerosis and cranial lesions (letter) 
[Aita] 738 (No) 

multiple sclerosisand serial computerized tomog- 
raphy. delayedscontrast enhancement of acute 
and early lesions [Mo-ariu] 189 (Mr) 

oeulocerebral malformations, reappraisal of 
Walker’s “lissencephaly” [Chan] 104 (Fe) 

oeulomotor and oeulowestibular functions in hem- 
ispherectomy patient [Estafiol] 365 (Je) 

pediatrie metrizamide ventriculography [Swick] 
582 (Se) 

periodic iateralized epileptiform discharges with 
preexisting foeal braim lesions, role of alcohol 
withdrawal and amoxic encephalopathy [Chu] 
551 (Se) 

periventricular :eukemmlacia, 1-year autopsy 
study [Shuman] 231 (Ap) 

periventricular low attenuations, normal finding 
im computerized temographic scans of neo- 
nates?TEstrad:.] 754 (De) 

quantitation of measlesespecific IgG, presence in 
CSF and brain extracts in multiple sclerosis 
[Mehta] 607 (Oe) 

shert latency somatosensory evoked potentials in 
brain dead patients [ Anziska] 222 (Ap) 

stiT-man syndrome with abnormalities in CSF 
and computerised tomography findings [Mai- 
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Brain—Contimied 
da] 182 (Mra | 

tissue lipids n hyperammonemic encephalopa- 
thies of chi:dhood [Chaves-Carballo] 165 (Mr) 

tomography i radionuclide brain imaging and 
cisternogra»hy [Barnes] 369 (Je) | 

tuberculous meningitis, computerized tomo- 
graphic manifestations [Chu] 458 (Jy) 

ventriculitis in adult delineated by radionuclide 
brain scan, association with misleading find- 
ings on computerized tomography [Singh] 381 
(Je) 

vibratory thmesholds in hands, comparison of 
patients with suprathalamic lesions with 
normal sub-ects [Roland] 775 (De) 

Brain Abscess 

CNS nocardicsis, response to sulfamethoxazole- 
trimethoprim [Smith] 729 (No) 

Brain Concussion 

brainstem auditory evoked potentials in postcon- 
cussion dizainess [Rowe] 679 (No) 

Brain Damage, Chronic 

imitating gestures, quantitative approach to 
ideomotor zpraxia [De Renzi] 6 (Ja) 

Brain Neoplasms 

cranial competerized tomography in childhood 
neuroblastoma (letter) [Curless] 326 (My) 

cylindroma czusing Garcin's syndrome (letter) 
[Massey] 785 (De) 

delayed radia-ion necrosis of brain contralateral 
to original umor [Shewmon] 592 (Se) 

failure of fixation suppression of caloric nystag- 
mus and ocular motor abnormalities [Sato] 35 
(Ja) 

hydrolytic enzyme activities of nervous system 
[Ramsey] 356 (Je) 

primary intracranial lymphoma of dura [Jazy] 
528 (Au) 

pure motor quadriplegia secondary to bilateral 
capsular hematomas [Obeso] 248 (Ap) 

recurrent infratentorial ependymoma (letter) 
[Jenkyn] 3€7 (Je) 

spasmus nutans, mistaken identity [Antony] 373 
(Je), (letter- [Halpern] 737 (No) 

uncommon caases of lateral medullary syndrome, 
case of metastatic carcinoma [Ho] 669 (Oc) 

upbeat nystagmus and internuclear ophthalmo- 
plegia with brainstem glioma [Troost] 453 
(Jy) 


auditory evoked potentials in postconcussion diz- 
ziness [Rowe] 679 (No) 

auditory evoked potentials, unilateral gunshot 
wound of pens, clinical, electrophysiologic, and 
neuroradiologic correlates [Boller] 278 (My) 

comprehensiv viral immunology of multiple 
sclerosis, I. clinical, epidemiological, and CSF 
studies [Joknson] 537 (Se) 

slow tremor and delayed evoked responses in 
alcoholics [Rosenhamer] 293 (My) 

transient opseclonus with thalamic hemorrhage 
[Keane] 42€ (Jy) 

upbeat nystagmus and internuclear ophthalmo- 
plegia with glioma of [Troost] 453 (Jy) 

vascular malformations, clinical and pathological 
spectrum ot, long-term course simulates multi- 
ple sclerosis [Stahl] 25 (Ja) 

Bromocriptine 

and buccolinguofacial dyskinesias in patients 
with senile dementia, quantitative study [Del- 
waide] 441 Jy) 

and CF 25-397 in treatment of tardive dyskinesia 
[Tamminga] 204 (Ap) 

Bulbar Palsy see Paralysis, Bulbar 

Burkitt Herpesvirus see Epstein-Barr Virus 

Burkit's Lymphoma Virus see Epstein-Barr 
Virus 


Cc 


Calcium 

antacids and, effect on phenytoin bioavailability 
(letter) [Garnett] 467 (Jy) 

folate and mneral metabolism in poorly nour- 
ished epileptic children [Marcus] 772 (De) 


CALENDAR AND NEWS 

64 (Ja), 128 (Fe), 191 (Mr), 252 (Ap), 322 (My), 395 
(Je), 470 (Jy), 534 (Au), 605 (Se), 678 (Oc), 740 
(No), 788 (De) 

Caloric Tests see Vestibular Function Tests 

Cancer see Neoplasms 

Candida 

meningitis in patients with CSF shunts [Sugar- 
man] 180 (Mr) 

Candida tropicalis 

meningitis caused by [Chadwick] 175 (Mr) 

Capillaries 

internalized, dominantly inherited pseudohyper- 
trophic muscular dystrophy with [Hastings] 
709 (No) 

Carbamazepine 

bilateral superior laryngeal neuralgia, successful 
treatment with [Brownstone] 525 (Au) 

haloperidol with, for nonkinesiogenic paroxysmal 
dyskinesia (letter) [Coulter] 325 (My) 

oculogyric crisis and (letter) [Henry] 326 (My) 

therapy in trigeminal neuralgia, clinical effects 
in relation to plasma concentration [Tomson] 
699 (No) 

unique case of musicogenic epilepsy [Newman] 
244 (Ap) 

Carbidopa 

increased dosage in patients with Parkinson’s 
disease receiving low doses of levodopa 
[Hoehn] 146 (Mr) 

increased ratio of, to levodopa in treatment of 
Parkinson's disease [Tourtellotte] 723 (No) 

Carbon Dioxide 

aging and cerebral vasodilator responses to 
hyperearbia, responses in normal aging and in 
persons with risk factors for stroke [Yamamo- 
to] 489 (Au) 

Carcinoma 

metastatic infiltration of nerves in cavernous 
sinus [Unsóld] 59 (Ja) 

spinal myoclonus with vacuolar degeneration of 

anterior horn cells [Shivapour] 451 (Jy) 

Carcinoma, Oat Cell 

uncommon causes of lateral medullary syndrome, 
case of metastatic carcmoma [Ho] 669 (Oc) 

Carcinoma, Reserve Cell see Carcinoma, Oat 
Cell 

Cardiac Arrest see Heart Arrest 

Cardiopulmonary Arrest see Heart Arrest 

Carotid Arteries 

arteriovenous malformations of brain, current 
concepts and treatment [Stein] 1 (Ja), 69 (Fe) 

endarterectomy, behavior anc [Kelly] 743 (De) 

fortuitously discovered intracranial aneurysms 
[Zaeks] 39 (Ja) : 

proatlantal intersegmental artery, case report, 
literature review [Obayashi] 387 (Je) 

visual loss in bright light (letter) [Diegel] (reply) 
[Furlan] 399 (Je) 

Carotid Artery, Internal 

spontaneous dissection and abnormal facial 
sweating (letter) [Vijayan] (reply) [Mokri] 468 
(Jy) 

spontaneous dissection of, conservative manage- 
ment with heparin sodium [McNeill] 54 (Ja) 

Carsickness see Motion Sickness 

Cataplexy 

and conjugate gaze paresis (letter) [Abbott] 737 
(No) 

Catheterization 

cerebral venous sinus thrembosis due to indwell- 
ing transvenous pacemaker catheter [Girard] 
113 (Fe) 

Cauda Equina 

atrophie roots in motor neuron disease, gross 
demonstration of [Meneses] 394 (Je) 

Caudate Nucleus 

chorea gravidarum, fatal case with neuropatho- 
logieal observations [Ichikawa] 429 (Jy) 

Cavernous Sinus 

metastatic infiltration of nerves in [Unsóld] 59 
(Ja) 

Central Nervous System 

eytomegalovirus and dual irfection in infants 


[Bale] 236 (Ap) 
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Central Nervous System—Continued 

embolism due to atrial myxoma, clinical features 
and diagnosis [Sandok] 485 (Au) 

in vivo and in vitro models of demyelinating 
diseases, III. JHM virus infection of rats [So- 
rensen] 478 (Au), correction, 696 (No) 

multiple sclerosis de novo CNS IgG synthesis, 
effect of CNS irradiation [Tourtellotte] 620 
(Oc) 

nocardiosis, response to sulfamethoxazole-tri- 
methoprim [Smith] 729 (No) 

pathogenesis of varicella-zoster angiitis in [Lin- 
nemann] 239 (Ap) 

Cerebellar Ataxia 

herpes zoster with facial paralysis, unusual man- 
ifestation [Krol] 391 (Je) 

slow tremor and delayed brainstem auditory- 
evoked responses in alcoholics [Rosenhamer] 
293 (My) 

Cerebellar Dyssynergia see Cerebellar Ataxia 

Cerebellum 

human, hypoplasia, syndrome of diverse causes 
[Sarnat] 300 (My) 

Legionnaires' disease with profound involvement 
of [Shetty] 379 (Je) 

periodic alternating nystagmus in phenytoin 
intoxication [Campbell] 178 (Mr) 

Cerebral Aneurysm 

fortuitously discovered intracranial aneurysms 
[Zacks] 39 (Ja) 

intraventricular aneurysm associated with tuber- 
ous sclerosis [Ho] 385 (Je) 

oval pupils [Fisher] 502 (Au) 

rupture of, during computerized tomography 
[Jordan] 465 (Jy) 

ruptured, cerebral transmural angiitis and, com- 
plication of systemic lupus erythematosus 
[Kelley] 526 (Au) 

ruptured intracranial arterial aneurysm in first 
year of life [Keren] 392 (Je), (letter) [Vincent] 
602 (Se) 

Cerebral Angiography 

arteriovenous malformations of brain, current 
concepts and treatment [Stein] 1 (Ja) 

Cerebral Anoxia 

clinical significance of periodic EEG patterns 
[Kuroiwa] 15 (Ja), correction, 200 (Ap) 

oval pupils [Fisher] 502 (Au) 

perinatal hypoxic-ischemie brain damage and 
intraventricular hemorrhage, pathogenetic 
model [Lou] 585 (Se) 

periodic lateralized epileptiform discharges with 
preexisting focal brain lesions, role of alcohol 
withdrawal and anoxic encephalopathy [Chu] 
551 (Se) 

Cerebral Aqueduct 

spastic gait and acquired aqueductal stenosis in 
adult [Watson] 116 (Fe) 

Cerebral Arteries 

aging and cerebral vasodilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [Yamamo- 
to] 489 (Au) 

anterior, left unilateral agraphia and tactile 
anomia, disturbances seen after occlusion of 
[Yamadori] 88 (Fe) 

left anterior, aphasia syndrome of stroke in 
territory of [Alexander] 97 (Fe) 

Cerebral Arteriosclerosis 

aging and cerebral vasodilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [ Yamamo- 
to] 489 (Au) 

Cerebral Arteriovenous Malformations 

current concepts and treatment [Stein] 1 (Ja), 69 
(Fe) 

idiopathic hyperammonemia associated with, 
potentially treatable form of impaired mental 
function [Michaelson] 111 (Fe) 

normal interhemispherie visual transfer with 
incomplete section of splenium [Greenblatt] 
567 (Se) 

Cerebral Cortex 

facial neuralgia with trigger point on nia. case 
suggesting cortically mediated response [Rus- 
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Cerebral Cortex—Continued 
kin] 672 (Oc) k 

language-induced seizure, cortical origin [Lee] 
433 (Jy) 

visual function of extrageniculo-calcarine system 
in man, relationship to cortical blindness [Cele- 
sia] 704 (No) 

Cerebral Dominance see Dominance, Cerebral 

Cerebral Embolism and Thrombosis - 

medial medullary syndrome in drug abuser [Mi- 
zutani] 425 (Jy) 

Cerebral Hemorrhage 

oval pupils [Fisher] 502 (Au) 

perinatal hypoxic-ischemic brain damage and 
intraventricular hemorrhage,  pathogenetic 
model [Lou] 585 (Se) 

Cerebral Infarction 

aging and cerebral vasocilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [ Yamamo- 
to] 489 (Au) i 

aphasia syndrome of stroke in left anterior cere- 
bral artery territory [Alexander] 97 (Fe) 

computerized tomographic enhancement pat- 
terns in [Weisberg] 21 (Ja) 

erossed aphasia in right-handed bilingual Chi- 
nese man, second case [April] 342 (Je) 

neonatal polycythemia causing multiple infarcts 
[Amit] 109 (Fe) 

noninvasive regional cerebral blood flow mea- 
surements in dementia [Yamaguchi] 410 (Jy) 

oval pupils [Fisher] 502 (Au) 

pure motor quadriplegia secondary to bilateral 
capsular hematomas [Obeso] 248 (Ap) 

sensory-specific and fractional disorders of 
recent memory in man, isolated loss of visual 
recent memory [Rass] 193 (Ap) 

tuberculous meningitis, computerized tomo- 
graphic manifestations [Chu] 458 (Jy) 

Cerebral Ischemia 

aging and cerebral vasodilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [Yamamo- 
to] 489 (Au) 

CNS embolism due to atrial myxoma, clinical 
features and diagnosis [Sandok] 485 (Au) 

noninvasive regiona! cerebral blood flow mea- 
surements in dementia [Yamaguchi] 410 (Jy) 

perinatal hypoxic-ischemie brain damage and 
intraventricular hemorrhage, pathogenetic 
model [Lou] 585 (Se) 

Cerebral Sclerosis, Diffuse 

juvenile form of spongy degeneration, instance 
of Kearns-Sayre syndrome? (letter) [Bolt- 
shauser] 256 (Ap) 

‘ophthalmoplegia plus’ or Kearns-Sayre syn- 
drome? (letter) [Rowland] (reply) [Goodhue] 
256 (Ap) 

Cerebral Ventricles 

computerized tomographic scan findings in 
patients with autistic behavior [Damasio] 504 
(Au) 

holoprosencephaly, computerized tomographic 
and pneumographic findings with anatomic 
correlation [Derakhshan| 55 (Ja) 

macrocephaly with head growth parallel to 
normal growth pattern, neurological, develop- 
mental, and computerized tomography find- 
ings in full-term infants [Pettit] 518 (Au) 

radiodense ions within third ventricular colloid 
cyst [Donaldson] 246 (Ap) 

Cerebrospinal Fluid 

antibody to myelin basic protein, measurement 
in multiple sclerosis and subacute sclerosing 
panencephalitis [Panitch] 206 (Ap) 

aseptic meningitis by echovirus associated with 
herpes progenitalis (letter) [De Freixo] 787 
(De) 

Candida meningitis in patients with CSF shunts 
[Sugarman] 180 (Mr) 

comprehensive viral immunology of multiple 
sclerosis, I. clinical, epidemiological, and CSF 
studies [Johnson] 587 (Se); II. analysis of serum 
and CSF antibodies by standard serologic 
methods [Cremer] 610; III. analysis of CSF 
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Cerebrospinal Fluid—Continued 
antibodies by radioimmunoasszy [Forghani] 
616 (Oc) 

cough headache due to eraniospina. pressure dis- 
sociation [Williams] 226 (Ap) 

description, "color" vs "appearance," accurate 
terminology (letter) [Scheinberg] 326 (My) 

false-positive CSF cryptococcal antigen test (let- 
ter) [Kornfeld] 603 (Se) 

formation and absorption estimates by constant 
flow infusion method [Vastola] 150 (Mr) 

-glucuronidase assay in diagnosis of neoplastic 
meningitis [Shuttleworth] 684 (No) 

herpes simplex virus encephalitis, new diagnostic 
and clinical features, results of therapy [Kos- 
kiniemi] 763 (De) 

hypoglycorrhachia in herpes simplex type 2 
meningitis [Brenton] 317 (My) 

herpes simplex virus encephalitis, new diagnostic 
and clinical features, results of therapy [Kos- 
kiniemi] 763 (De) 

levels of y-aminobutyric acid in, in various neuro- 
logie disorders [Manyam] 352 (Je) 

multiple sclerosis and immune system [Johnson] 
535 (Se) 

predominance of oligoclonal IgG type A in CSF in 
aseptic meningitis (letter) [Bollengier] (reply) 
[Frydén] 530 (Au) 

progressive multifocal leukoencephalopathy, im- 
munofluorescent demonstration of simian vi- 
rus 40 antigen in CSF cells anc response to 
cytarabine therapy [Peters] 497 (Au) 

quantitation of measles-specific IgG, presence in 
CSF and brain extracts of patients with multi- 
ple sclerosis [Mehta] 607 (Oc) 

second lumbar puncture in aseptic meningitis 
(letter) [Magnussen] 398 (Je) 

stiff-man syndrome with abnormalities in CSF 
and computerized tomography findings [Mai- 
da] 182 (Mr) 

tomography in radionuclide brain imaging and 
cisternography [Barnes] 369 (Je) 

Cerebrospinal Fluid Proteins 

adrenoleukodystrophy, 2 cases with relapsing 
and remitting courses [Walsh] 448 (Jy) 

hemiplegic migraine associated with aseptic 
meningeal reaction [Schraeder] 377 (Je) 

Cerebrovascular Circulation 

cerebral phlebothrombosis, complication of lym- 
phoma [Azzarelli] 126 (Fe) 

cerebral venous sinus thrombosis due to indwell- 
ing transvenous pacemaker catheter [Girard] 
113 (Fe) 

noninvasive regional cerebral blood flow mea- 
surements in dementia [Yamaguchi] 410 (Jy) 

Cerebrovascular Disorders 

aging and cerebral vasodilator responses to 
hypercarbia, responses in normal aging and in 
persons with risk factors for stroke [Yamamo- 
to] 489 (Au) 

aphasia syndrome of stroke in left anterior cere- 
bral artery territory [Alexander] 97 (Fe) 

failure of fixation suppression of caloric nystag- 
mus and oeular motor abnormalities [Sato] 35 
(Ja) 

oval pupils [Fisher] 502 (Au) 

phthalazinol, thrombocytopenia, and amyotroph- 
ic lateral sclerosis [Engel] 320 (My) 

CF 25-397 

and bromocriptine in treatment of tardive dyski- 
nesia [Tamminga] 204 (Ap) 

Charcot-Marie Disease see Muscular Atrophy 

Chickenpox Virus see Varicella-Zoster Virus 

Chickens 

genetically dystrophic, screening of antiseroton- 
inergic drugs with [Hudecki] 545 (Se) 

Chin 

lymphoma initially appearing with numbness of 
(letter) [Dugan] 327 (My) 

Chloropheny! GABA see Baclofen 

Chlorpromazine 

and phenytoin in treatment of spasticity [Cohan] 
360 (Je) 

neuroleptic malignant syndrome [Morris] 462 
(Jy), correction, 692 (No) 
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Cholangitis, Chronic Nonsuppurative Destruc- 
tive see Liver Cirrhasis, Biliary 

Choline Chloride 

cholinomimetics andamemory, effect of [Davis] 49 
(Ja) 

Chelinercic Agents see Parasympathomime- 
tics 


Cholinergic Receptersssee Receptors, Choliner- 
gc 


Cholinesterase inhibitors 

familia mfantile myasthenia [Robertson] 117 
(Fe) 

Chelincceptive Sites see Receptors, Choliner- 


$c 

Chelincceptors see Receptors, Cholinergic 

Chelincrmmetics see ?arasympathomimetics 

Chorea 

amyotrephic, with acanthocytosis, pedigree of 
[Kito] 534 (Au) 

choreic movements induced by methadone 
[Wasserman] 727 (No) 

gravidarum, “atal ease with neuropathological 
observations [Ichikawa] 429 (Jy) 

valproic acid anc normal computerized tomogra- 
phic seam im kmesiogenic familial paroxysmal 
ehoresa-hetosi« (letter) [Suber] 327 (My) 

Cisternegraphy, Myelographic see Myelogra- 
pay 


Claustrum see Ganglia, Basal 

Clonazepam 

treatment of msommis due to sleep myoclonus 
{Oshtary] 119 (Fe) 

Clonopin see Clonazecam 

Clorazepate 

delayed mazedearning in rats after prenatal 
exposure to [Jacksoni 350 (Je) 

failure so cause malformations or fetal wastage 
in rat [Corwin] 347 (8e) . 

Cluster Headache see Vascular Headache 

Cabaiamin see Vitamin B 12 

Cocnitien 

memory and cognitive function in elderly, pre- 
limmary trial of physostigmine [Drachman] 
$74 (Ce) 


cognitive tuneson impatients with multiple scle- 
rosis [Peyser] 577 (Se) 

pedigree cf amyetrophie chorea with acanthocy- 
tosis [Kito] 514 (Au) 

Colloids 

radiodemse ions within third ventricular colloid 
eyst [Donaldson] 2464 Ap) 

Colobome 

cavitary eeve'opmental defects of optie disc, 
visual loss associated with optic pits and [Cor- 
bett] 216 (Ap) 

Coma 


and axonai degeneration in vitamin B,, deficien- 
ey [Kesik] 590 (Se) 

clinical significance of periodie EEG patterns 
BKurowwa] 15 (4a), correction, 200 (Ap) 

Complement 

and immanogiobulin deposits in nerves of 
patients with chronic relapsing polyneuropa- 


thy [Palakas] 637 (Oe) 
chronic -elapsing-exper mental allergic encepha- 
lomyetitss, immunohistochemical studies 


[Grundke-Igbal] 651 (Oc) 

multiple seleresi- asscciated with eosinophilic 
vasculitis, pericarditis, and hypocomplemen- 
temia ['Panphaichitr] 314 (My) 

Computerized Tomography, X-Ray see Tomog- 
raphy. X-Ray Computed 

Contusien see Cagnitien Disorders 

Consciousness Disorders see Cognition Disor- 
ders 

Convulssons also Epilepsy 

benign familia. neonatal seizures [Pettit] 47 (Ja), 
(letter) [Weitz 8676 (@c) 

cerebral transmural angiitis and ruptured aneu- 
rysm, complication.of systemie lupus erythem- 
atosuseTEellev] 526 (Au) 

idiepath:e hyperammonemia associated with 
cerebral arteriovenous malformation, poten- 
tially eatable form ef impaired mental func- 
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Convulsions—Continued 
tion [Michaelson] 111 (Fe) 

language-induced seizure, cortical origin [Lee] 
433 (Jy) 

late EEG findings and clinical status after 
organic mercury poisoning [Brenner] 282 
(My) 

neonatal polycythemia causing multiple cerebral 
infarcts [A mit] 109 (Fe) 

pedigree of amyotrophic chorea with acanthocy- 
tosis [Kito] 514 (Au) 

use of adrena biopsy in diagnosing adrenoleuko- 
myeloneurcpathy [Weiss] 634 (Oc) 

Coronary Disease 

phthalazinol, hrombocytopenia, and amyotroph- 
ic lateral sderosis [Engel] 320 (My) 

Corpus Callasum 

agenesis of [Lynn] 444 (Jy) 

normal intermemispheric visual transfer with 
incomplete section of splenium [Greenblatt] 
567 (Se) 

primate, small-diameter nonmyelinated axons in 
[Swadlow] -14 (Fe) 

Corticoids see Adrenal Cortex Hormones 

Corticosteroids see Adrenal Cortex Hormones 

Cough 

headache due to craniospinal pressure dissocia- 
tion [Williams] 226 (Ap) 

Cramp see Muscle Cramp 

Cranial Fossa, Posterior see Skull 

Cranial Nerves 

cylindroma causing Garcin's syndrome (letter) 
[Massey] 786 (De) 

pathogenesis of varicella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 

possible role of androgen receptors in amyotroph- 
ic lateral sclerosis, hypothesis [Weiner] 129 
(Mr) 

Craniopharyngioma 

simulating blateral internal ophthalmoplegia 
[Freeman] 176 (Mr) 

Cranium see Skull 

Creutzfeldt-Jakob Disease 

descriptive epidemiology of, in Chile [Galvez] 11 
(Ja) 

noninvasive megional cerebral blood flow mea- 
surements m dementia [Yamaguchi] 410 (Je) 

presenile dementia or? (letter) [Green] 676 (Oc) 

serial EEG findings in 27 cases of [Chiofalo] 143 
(Mr) 

Cross Infectien | 

Salmonella meningitis (letter) [Berk] 398 (Je) 

Cryptococcus 

antigen, false-positive CSF test (letter) [Korn- 
feld] 603 (Se) 

Cyanocobalamin see Vitamin B 12 

Cyclocytidine see Cytarabine 

Cylindroma 

causing Garcin’s syndrome (letter) [Massey] 786 
(De) 

Cysterna Macna 

cyst, CT scan "ecommended (letters) [Greenberg, 
Darwish] (reply) [Alker] 469 (Jy) 

Cysts 

arachnoid, in children [Menezes] 168 (Mr) 

cysterna magaa, CT scan recommended (letters) 
[Greenberg. Darwish] (reply) [Alker] 469 (Jy) 

pediatric metrizamide ventriculography [Swick] 
582 (Se) 

third ventricular colloid, radiodense ions within 
[Donaldson] 246 (Ap) 

Cytarabine 

progressive multifocal leukoencephalopathy, im- 
munofluorescent demonstration of simian vi- 
rus 40 antigen in CSF cells and response to 
therapy wita [Peters] 497 (Au) 

Cytochemistry see Histocytochemistry 

Cytomegalovi-uses 

and dual infection in infants [Bale] 236 (Ap) 

Guillain-Barrélike polyneuropathy after renal 
transplant, »ossible association with infection 
from [Bale] 784 (De) 

Cytoplasm 

human Schwann cells in tissue culture, histo- 
chemical and ultrastructural studies [Askanas] 


Cytoplasm—Continued 
329 (Je) 
Cytosar see Cytarabine 
Cytosine Arabinoside see Cytarabine 


D 


Dandy-Walker Syndrome see Hydrocephalus 

Dane Particle see Hepattis B Antigens 

Deafness 

neural, progressive bulbar paralysis associated 
with, nosological entity [Alberca] 214 (Ap) 

Death 

short latency somatoser sery evoked potentials in 
brain dead patients [Anziska] 222 (Ap) 

Dejerine-Sottas Disease 

revisited [Satran] 67 (Fe 

Delta Waves see Electroencephalography 

Dementia, Presenile 

decreased computerized tomography numbers in, 
detection in patients with otherwise normal 
scans [Naeser] 401 (Jy) 

noninvasive regional cemebral blood flow mea- 
surements in dementia [Yzmaguchi] 410 (Jy) 

or Creutzfeldt-Jakob disease? (letter) [Green] 676 
(Oc) 

Dementia, Senile 

amygdaloid changes in aging and [Herzog] 625 
(Oc) i 

bromocriptine and buccol nguofacial dyskinesias 
in patients with, quantitative study [Delwaide] 
441 (Jy) 

decreased computerized tomography numbers in 
presenile dementia, detection in patients with 
otherwise normal scans [Naeser] 401 (Jy) 

Demyelinating Diseases 

atypical contrast enharcement in computerized 
tomography of [Marans] 523 (Au) 

common degenerative diseases and, and extrapy- 
ramidal disorders [Poser] 36:759 (No 16), cor- 
rection, 37:633 (Oc) 

Dejerine-Sottas disease revisited [Satran] 67 
(Fe) 

demyelinative chiasmal lesions [Spector] 757 
(De) 

in vivo and in vitro mocels of, III. JHM virus 
infection of rats [Sorensen] 478 (Au), correc- 
tion, 696 (No) 

multiple sclerosis and eranial lesions (letter) 
[Aita] 738 (No) 

multiple sclerosis and serial computerized tomog- 
raphy, delayed contrast enhancement of acute 
and early lesions [Morariu] 189 (Mr) 

progressive bulbar paralysis associated with neu- 
ral deafness, nosolog cal emtity [Alberca] 214 
(Ap) 

progressive supranuclear palsy and hyperkalemic 
periodic paralysis [Foster] 461 (Jy) 

Depression 

decreased computerized temography numbers in 
presenile dementia, detection in patients with 
otherwise normal scans [Naeser] 401 (Jy) 

Dermatomyositis 


anastomoses of transverse tubules with terminal 


cisternae in polymyosit s [Chou] 257 (My) 

Dialysis, Extracorporeal see Hemodialysis 

Diamox see Acetazolamide 

Diazepam 

baclofen with, in treatment of ‘stiff-man’ syn- 
drome | Whelan] 600 (Se) 

therapy for status epilepticus (letter) [Vijayan] 
326 (My) 

vestibulo-ocular reflexes in rabbits, reduction by 
intravenous injection of [Barmack] 718 (No) 

Diet 

low fat, abetalipoproteinemia. 2 cases, review of 
therapy [Illingworth] 659 (Oc) 

Diphenylhydantoin see P^envtoin 

Diphenylthiohydantoin see Phenytoin 

Disease 

human cerebellar hypoplasia, syndrome of di- 
verse causes [Sarnat] 300 (My) 

Dissecting Aneurysm se» Aneurysm, Dissect- 
ing 


Subject Index 801 


Dizziness 

postconcussion, brainstem auditory evoked po- 
tentials in [Rowe] 679 (No) 

DNA 

case of adult microcephaly [Dooling] 688 (No) 

detecting in herpes simplex virus (letter) [Open- 
shaw] (reply) [Elizan] 253 (Ap) 

Dominance, Cerebral 

hand preferences in rhesus monkey, implications 
for study of [Deuel] 217 (Ap) 

left hemisphere visual processes in case of right 
hemisphere symptomatology, implications for 
theories of cerebral lateralization [LeDoux] 157 
(Mr) 

L-Dopa see Levodopa 

Dopamine 

bromocriptine and buccolinguofacial dyskinesias 
in patients with senile dementia, quantitative 
study [Delwaide] 441 (Jy) 

dystonic foot response of parkinsonism [Nausie- 
da] 132 (Mr) 

Dopor see Levodopa 

Drainage 

Candida meningitis in patients with CSF shunts 
[Sugarman] 180 (Mr) 

Drainage, Suction see Suction 

Drug Abuse 

hypokalemic periodic paralysis in chronic toluene 
exposure [Bennett] 673 (Oc) 

medial medullary syndrome in drug abuser [Mi- 
zutani] 425 (Jy) 

Drug Hypersensitivity 

clinical significance of periodic EEG patterns 
[Kuroiwa] 15 (Ja), correction, 200 (Ap) 

Drug Withdrawal Symptoms 

periodic lateralized epileptiform discharges with 
preexisting focal brain lesions, role of alcohol 
withdrawal and anoxic encephalopathy [Chu] 
551 (Se) 

Duane's Syndrome see Ophthalmoplegia 

Dyskinesia see Movement Disorders 

Dyskinesia, Drug-Induced 

bromocriptine and CF 25-397 in treatment of 
tardive dyskinesia [Tamminga] 204 (Ap) 

haloperidol-induced tardive, in child with Gilles 
de la Tourette's disease [Mizrahi] 780 (De) 

Dyskinesia, Tardive see Dyskinesia, Drug- 
Induced 

Dysphasia see Aphasia 

Dystonia see Muscle Dystonia 

Dystrophia Myotonica see Myotonia Atrophica 


Ear Canal 

internal auditory canal flaring in neurofibroma- 
tosis without acoustic neuroma [Murtagh] 785 
(De) 

Ear, Internal see Labyrinth 

Eaton Agent see Mycoplasma 

EBV see Epstein-Barr Virus 

E-B Virus see Epstein-Barr Virus 

Echocardiography 

CNS embolism due to atrial myxoma, clinical 
features and diagnosis [Sandok] 485 (Au) 

evaluation of cardiac abnormalities in Du- 
chenne’s dystrophy and myotonic muscular 
dystrophy [Reeves] 273 (My) 

Echovirus Infections 

aseptic meningitis associated with herpes pro- 
genitalis (letter) [De Freixo] 787 (De) 

enterovirus echo 9, myositis, myoglobinemia, and 
myoglobinuria associated with [Jehn] 457 (Jy) 

Educational Status 

psychological profiles in patients with multiple 
sclerosis [Peyser] 437 (Jy) 

Electroencephalography 

aphasia syndrome of stroke in left anterior cere- 
bral artery territory [Alexander] 97 (Fe) 

apneic spells in progressive dialysis encephalopa- 
thy [Garcia-Bufiuel] 594 (Se) 

clinical significance of periodic EEG patterns 
[Kuroiwa] 15 (Ja), correction, 200 (Ap) 

epileptic aphasia, first onset of prolonged mono- 
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Electroencephalography—Continued 
symptomatic status epilepticus in adults 
[Racy] 419 (Jy), (letter) [Vollbracht] 787 (De) 

juvenile metachromatic leukodystrophy, clinical, 
biochemical, and neuropathologic studies [Hal- 
tia] 42 (Ja) 

late EEG findings and clinical status after 
organic mercury poisoning [Brenner] 282 
(My) 

periodic lateralized epileptiform discharges with 
preexisting focal brain lesions, role of alcohol 
withdrawal and anoxic encephalopathy [Chu] 
551 (Se) 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

serial EEG findings in 27 cases of Creutzfeldt- 
Jakob disease [Ch:ofalo] 143 (Mr) 

triphasic delta waves in patient with acute hyper- 
thyroidism [Scherekman] 731 (No) 

Electromyography 

brachial plexus neuropathy, evaluation by 
[Flaggman] 160 (Mr), (letter) [Subramony] 676 
(Oc) 


juvenile metachromatic leukodystrophy, clinical, 
biochemical, and neuropathologic studies [Hal- 
tia] 42 (Ja) 

perinatal neuropathy as early manifestation of 
Krabbe’s disease [Lieberman] 446 (Jy) 

plasma exchange ineffective in amyotrophic 
lateral sclerosis [Silani] 511 (Au) 

Electron Microscopy see Microscopy, Electron 

Embolism 

CNS, due to atrial myxoma, clinical features and 
diagnosis [Sandok | 485 (Au) 

Embolization, Therapeutic 

arteriovenous malformations of brain, current 
concepts and treatment [Stein] 69 (Fe) 

Encephalitis 

brainstem and cerebellar, herpes zoster with 
facial paralysis, unusual manifestation [Krol] 
391 (Je) 

cerebral computerized tomography in intracrani- 
al inflammatory disorders [Weisberg] 137 
(Mr) 

fatal Mycoplasma pneumoniae, in adult [Wein- 
blatt] 321 (My) 

herpes simplex virus, new diagnostic and clinical 
features, results of therapy [Koskiniemi] 763 
(De) 

herpes simplex virus, presence of interferon in 
biopsy and autopsy specimens of brain in [Le- 
gaspi] 76 (Fe) 

HLA-B14 antigen and postencephalitis Parkin- 
son's disease, association in American-Jewish 
ethnic group [Elizan] 542 (Se) 

in vivo and in vitro models of demyelinating 
diseases, III. JHM virus infection of rats [Sor- 
ensen] 478 (Au), correction, 696 (No) 

ventrieulitis in adult delineated by radionuclide 
brain scan, association with misleading find- 
ings on computerized tomography [Singh] 381 
(Je) : 

Encephalitis Periaxialis 

adrenoleukodystrophy, 2 cases with relapsing 
and remitting courses [Walsh] 448 (Jy) 

Encephalitis, Post-Vaccinal see also Hypersen- 
sitivity, Delayed 

acute disseminated encephalomyelitis after in- 
fluenza vaccination [Saito] 564 (Se) 

Encephalitogenic Basic Proteins 

CSF antibody to myelin basic protein, measure- 
ment in multiple selerosis and subacute scleros- 
ing panencephalitis [Panitch] 206 (Ap) 

Encephalomalacia 

periventricular leukomalacia, l-year autopsy 
study [Shuman] 231 (Ap) 

Encephalomyelitis 

acute disseminated, after influenza vaccination 
[Saito] 564 (Se) 

Encephalomyelitis, Allergic 

chronic relapsing experimental, immunohisto- 
chemical studies [Grundke-Iqbal] 651 (Oc) 

Endarterectomy 

carotid, carotid artery disease, and behavior [Kel- 
ly] 743 (De) 


Endocarditis, Subacute Bacterial 

inflammation of temporal artery associated with 
hepatitis B antigen and [Govindzn] 318 (My) 

Endolymphatic Duct see Labyrinth 

Endolymphatic Sac see Labyrinth 

Entrapment Neuropathy see Nerve Compres- 
sion Syndromes 

Enzymes 

hydrolytie, activities of nervous system [Ramsey] 
356 (Je) 

Eosinophilia 

eosinophilie meningitis after repeated iophendy- 
late injection myelography (letter! [Kalyanara- 
man] 602 (Se) 

multiple sclerosis and polyarteritis (letter) [Mel- 
off] 786 (De) 

multiple sclerosis associated with eosinophilic 
vasculitis, pericarditis, and hypocomplemen- 
temia [Tanphaichitr] 314 (My) 

Ependymoma 

recurrent infratentorial (letter) [Jenkyn] 397 
(Je) 

Epidemiologic Methods 

descriptive epidemiology of Creutzfeldt-Jakob 
disease in Chile [Galvez] 11 (Ja) 

Epidural Space see Spinal Canal 

Epilepsy 

aphasia of, first onset of prolonged monosympto- 
matic status epilepticus in adults [Racy] 419 
(Jy), (letter) [Vollbracht] 787 (Dei 

childhood, evoked parietal spikes and [De Marco] 
291 (My) 

folate and mineral metabolism in poorly nour- 
ished epileptic children [Marcus] 772 (De) 

musicogenic, unique case of [Newman] 244 (Ap) 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

Epilepsy, Abdominal see Epilepsy, Temporal 
Lobe 

Epilepsy, Focal 

alumina cream-induced motor, in cats, thickness 
and cellularity of layers in perilesional motor 
cortex [Feria- Velasco] 287 (My) 

periodic lateralized epileptiform discharges with 
preexisting focal brain lesions, role of alcohol 
withdrawal and anoxic encephalopathy [Chu] 
551 (Se) 

Epilepsy, Partial see Epilepsy, Focal 

Epilepsy, Partial Complex see Epilepsy, Tempo- 
ral Lobe 

Epilepsy, Psychic Equivalent see Epilepsy, 
Temporal Lobe 

Epilepsy, Psychomotor see Epilepsy, Temporal 
Lobe 


Epilepsy, Temporal Lobe 

interictal psychopathology in patients with ictal 
fear, examples of sensory-limbie hyperconnec- 
tion? [Hermann] 667 (Oc) 

violent automatism in partial complex seizure 
[Ashford] 120 (Fe) 

Epilepsy, Uncinate see Epilepsy, Temporal 
Lobe 


Epsilon-Aminocaproic Acid see Aminocaproic 
Acids 

Epstein-Barr Virus 

antibodies in multiple sclerosis [Sumaya] 94 
(Fe) 

Erythrocytosis see Polycythemia 

Escherichia coli Infections 

hematogenous infection of subdural hematoma 
(letter) [Braun] 467 (Jy) 

Ethnic Groups 

HLA-B14 antigen and postencephalitic Parkin- 
son’s disease, association in American-Jewish 
ethnic group [Elizan] 542 (Se) 

Evoked Potentials 

comparison of pattern and diffuse-light visual 
evoked responses in definite multiple sclerosis 
[Wilson] 30 (Ja) 

critical frequency of photic driving in diagnosis 
of multiple sclerosis, comparison to pattern 
evoked responses [Cohen] 80 (Fe) 

evoked parietal spikes and childhood epilepsy [De 
Marco] 291 (My) 

exacerbations, activity, and progression in multi- 


Subject Index 


Eroked Potentiais—Continued 
pie sctrosie [Poser] 471 (Au) 

short latency somatesensory, in brain dead 
patient: | Anziska| 222 (Ap) 

short-lateacy somatosensory, in multiple sclero- 
318, Cempatisen with auditory and visual 
»voke- potentials | Green] 630 (Oc) 

visual <leited by circular grating [Ochs] 308 
(My), »errectien, 5*1 (Se) 

visual fametion of extrageniculo-calcarine system 
in man,relationshap to cortical blindness [Cele- 
sia| 764 (No) 

visual responses in pernicious anemia (letter) 
(Rees) 397 (Je) 

visually ?voked response asymmetries in family 
with congemit:] nystagmus, possible evidence 
3f abmormalwisua! projections [Meienberg] 697 
No) 

Evoked ?otentia!s, Auditory 

brainstem, in postconeussion dizziness [Rowe] 
379 (No) 

short-lateney somatosensory evoked potentials in 
multime sclerosis, comparison with [Green] 630 
9e) 

slew tremor andwdelayed brainstem responses in 
aicohoses [Eosenhamer] 293 (My) 

umiater-]| gunshet wound of pons, clinical, elec- 
-rophyswologic, and neuroradiologic correlates 
Boller| 278 (My) 

Exchange Transfusion 

plesma exchenge ineffective in amyotrophic 
zitera! sclerosis [Silani] 511 (Au) 

Extracor»ores! Dialysis see Hemodialysis 

Extrapyramidal Tracts 

common demyelinating and degenerative dis- 
eases and disorders of [Poser] 36:759 (No 16), 
serrection, 37:633 (Oe) 


Eve 

ocaloeerebral malformations, reappraisal of 
Walke “lissencephaly” [Chan] 104 (Fe) 

Eye Movements see aiso Nystagmus 

= anc conjugate gaze paresis (letter) 

| Abbett! 737 (No) 

effet of aging on eye tracking [Spooner] 575 
Se) 


failure o fixation suppression of calorie nystag- 
mus and ocular moter abnormalities [Sato] 35 
Ja) 

oerlogyrz- crisis and carbamazepine (letter) 
[Henry $226 (My) 

oer lomotor and oculcvestibular functions in hem- 
Spherectomy patient [Estafiol] 365 (Je) 

one and a half syndrome, occurrence after trau- 
ma with computerized tomography correlation 
Smith} 251 (Ap) 

trensien: opsoclenus with thalamic hemorrhage 
[Keane}423 (Jv) 


Face 

bremocrr»ine and buceslinguofacial dyskinesias 
m patients with senile dementia, quantitative 
study (Delwaide] 441 (Jy) 

spentaneows interna! carotid artery dissection 
and asnormal facial sweating (letter) [Vi- 
mayan |Kreplv) [Mokri] 468 (Jy) 

Facial Imuries 

fagialmewralgia with tr:gger point on finger, case 
suggesting cortically mediated response [Rus- 
Ein] 620c) 

Facial Neuralgia 

wrh trigger pomt on finger, case suggesting 
eorticaly mediated response [Ruskin] 672 
Wc) 

Facial Paralysis 

herpes zester with, umusual manifestation [Krol] 
A (Je 


hyserbarc chamber treatment for ‘locked-in’ 


syndrome [Newman ] 529 (Au) 

Famting see Syncope 

Fasse-Pasitive Reactions 

CF eryptococeakantizen test (letter) [Kornfeld] 
KBS 

Fasciculation see Movement Disorders 
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Fear 

ictal, interictal psychopathology in patients with, 
examples cf sensory-limbic hyperconnection? 
[Hermann] 667 (Oc) 

Fenitoin see Phenytoin 

Fetus see Maternal-Fetal Exchange 

Fever 

heat-induced myasthenic crisis [Gutmann] 671 
(Oc) 

neuroleptic malignant syndrome [Morris] 462 
(Jy), correction, 692 (No) 

Fever Blister Virus see Herpesvirus hominis 


Fibrinogen 
chronic relapsing experimental allergic encepha- 
lomyelitis, | immunohistochemical studies 


[Grundke-Ijbal] 651 (Oc) 

Fibroma see Tuberous Sclerosis 

Filum Termirale see Cauda Equina 

Fingers 

facial neuralgia with trigger point on, case sug- 
gesting contically mediated response [Ruskin] 
672 (Oc) 

Fisher’s Syndrome 

not-so-benigr Miller Fisher syndrome, variant of 
Guillain-Barré syndrome [Blau] 384 (Je) 

Fixation, Ocular 

failure of fixztion suppression of caloric nystag- 
mus and ocular motor abnormalities [Sato] 35 
(Ja) 

Fluorescence 

acridine oranze-nucleic acid, use in routine diag- 
nostic musele biopsies [Perl] 641 (Oc) 

Fluorescent Antibody Technic 

Legionnaires disease with profound cerebellar 
involvement [Shetty] 379 (Je) 

progressive multifocal leukoencephalopathy, im- 
munofluorescent demonstration of simian vi- 
rus 40 anten in CSF cells and response to 
cytarabine therapy [Peters] 497 (Au) 

Folic Acid 

folate and meneral metabolism in poorly nour- 
ished epileptic children [Marcus] 772 (De) 

Foot 

dystonic response of parkinsonism [Nausieda] 
132 (Mr) 


G 


Gait 

spastic, and aequired aqueductal stenosis in adult 
[Watson] 1 6 (Fe) 

Galactosidases 

hydrolytic enzyme activities of nervous system 
[Ramsey] 356 (Je) 

Ganglia, Basal 

levels of y-aminobutyrie acid in cerebrospinal 
fluid in varus neurologic disorders [Manyam] 
352 (Je) 

neuroleptic malignant syndrome [Morris] 462 
(Jy), eorrec- ion, 692 (No) 

progressive dystonia masking ataxia in ataxia- 
telangiectasia [Bodensteiner] 464 (Jy) 

Garcin's Syndrome 

cylindroma causing (letter) [Massey] 786 (De) 

Gaucher's Disease 

type 3, neuro-ogic complications of [Nishimura] 
92 (Fe) 

Genetics, Human see Genetics, Medical 

Genetics, Medical see also Hereditary Dis- 
eases 

abetalipoproteinemia, 2 cases, review of therapy 
[Illingwortk ] 659 (Oc) 

familial trigeminal neuralgia [Herzberg] 285 
(My) 

Genitalia, Female 

aseptic meningitis by echovirus associated with 
herpes progenitalis (letter) [De Freixo] 787 
(De) 

Gestures see Kinesics 

Giant Cell Arteritis see Temporal Arteritis 

Gilles de la Tourette’s Disease 

haloperidol-induced tardive dyskinesia in child 
with [Mizrani] 780 (De) 

Glioma 

brainstem, upbeat nystagmus and internuclear 


Glioma—Continued 
ophthalmoplegia with Troost] 453 (Jy) 

spasmus nutans, mistaken identity [Antony] 373 
(Je), (letter) [Halpern] 737 (No) 

Gliosis 

progressive bulbar paralysis associated with neu- 
ral deafness, nosological entity [Alberca] 214 
(Ap) 

Glucocerebroside see Glucosidases 

Glucose 

hypoglycorrhachia in herpes simplex type 2 
meningitis [Brenton] 217 (My) 

Glucosidases 

neurologic complications of Gaucher’s disease, 
type 3 [Nishimura] 92 (Fe) 

Glucuronidase 

CSF f-, assay in diagnosis of neoplastic meningi- 
tis [Shuttleworth] 684 (No) 

hydrolytic enzyme activities of nervous system 
[Ramsey] 356 (Je) 

Glycogen Storage Disease see Glycogenosis 

Glycogenosis 

tissue lipids in hyperammonemic encephalopa- 
thies of childhood [Chaves-Carballo] 165 (Mr) 

Glycosaminoglycans 

pathologic findings in mucopolysaccharidosis 
type IIIB (Sanfilippo's syndrome B) [Hadfield] 
645 (Oc) 

Granuloma 

medial medullary syndrome im drug abuser [Mi- 
zutani] 425 (Jy) 

Granuloma, Hodgkin's see Hodgkin's Disease 

Granuloma, Malignant see Hodgkin's Disease 

Growth 

macrocephaly with head growth parallel to 
normal growth pattern, neurological, develop- 
mental, and computerized tomography find- 
ings in full-term infants [Pettit] 518 (Au) 

Guillain-Barré Syndrome see Polyradiculoneuri- 
tis 


H 


Haloperidol 

for nonkinesiogenic paroxysmal dyskinesia (let- 
ter) [Coulter] 325 (My) 

tardive dyskinesia in child with Gilles de la 
Tourette's disease inducec by [Mizrahi] 780 
(De) 

Hand 

vibratory thresholds in, comparison of patients 
with suprathalamic lesions with normal sub- 
jects [Roland] 775 (De) 

Handedness see Laterality 

Handwriting see Agraphia 

HBAG see Hepatitis B Antigens 

Head Injuries 

brainstem auditory evoked potentials in postcon- 
cussion dizziness [Rowe] 679 (No) 

Headache 

cough, due to craniospinal pressure dissociation 
[Williams] 226 (Ap) 

positional syncope and, associated with pseudo- 
meningocele (letter) [Marlin] 736 (No) 

Hearing Loss, Extreme see Deafness 

Heart 

echocardiographic evaluation of cardiac abnor- 
malities in Duchenne’s dystrophy and myo- 
tonic muscular dystrophy [Reeves] 273 (My) 

Heart Arrest 

clinical significance of periodic EEG patterns 
[Kuroiwa] 15 (Ja), correction, 200 (Ap) 

Heart Disease, Ischemic see Coronary Dis- 
ease 

Heart Neoplasms 

CNS embolism due to atria. myxoma, clinical 
features and diagnosis [Sandok] 485 (Au) 

Heat 

myasthenic crisis induced by [Gutmann] 671 
(Oc) 

stiff-man syndrome with abnormalities in CSF 
and computerized tomegraphy findings [Mai- 
da] 182 (Mr) 

Helper Cells see T-Lymphocytes 

Hemangioblastoma see Angiosarcoma 
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Hemangioma see also Arteriovenous Malforma- 
tions 

multiple vertebral, resembling metastases with 
spinal cord compression [Zito] 247 (Ap) 

Hemangioma, Cavernous 

clinical and pathological spectrum of brain-stem 
vascular malformations, long-term course sim- 
ulates multiple sclerosis [Stahl] 25 (Ja) 

Hematoma 

bilateral capsular, pure motor quadriplegia sec- 
ondary to [Obeso] 248 (Ap) 

Hematoma, Subdural 

hematogenous infection of (letter) [Braun] 467 
(Jy) 

Hematopoiesis 

spinal cord compression with paraplegia in mye- 
lofibrosis [Oustwani] 389 (Je) 

Hematopoietic System 

Wernicke’s encephalopathy in patients with 
tumors of lymphoid-hemopoietie systems [De 
Reuck] 338 (Je) 

Hemianopsia 

demyelinative chiasmal lesions [Spector] 757 
(De) 

Hemicrania see Migraine 

Hemiparesis see Hemiplegia 


. Hemiplegia 


hemiplegic migraine associated with aseptic 
meningeal reaction [Schraeder] 377 (Je) 

multiple sclerosis and serial computerized tomog- 
raphy, delayed contrast enhancement of acute 
and early lesions [Morariu] 189 (Mr) 

pure motor, due to hemorrhage in lower pons 
[Gobernado] 393 (Je) 

Hemodialysis 

apneic spells in progressive dialysis encephalopa- 
thy [Garcia-Bufiuel] 594 (Se) 

proximal muscle weakness in uremia, case 
reports, literature review [Lazaro] 555 (Se) 

Hemorrhage 

in lower pons, pure motor hemiplegia due to 
[Gobernado] 393 (Je) 

thalamic, transient opsoclonus with [Keane] 423 
(Jy) 

Hemorrhage, Cerebral see Cerebral Hemor- 
rhage 

Hemorrhage, Subarachnoid see Subarachnoid 
Hemorrhage 

Heparin Sodium 

spontaneous dissection of internal carotid artery, 
conservative management with [McNeill] 54 
(Ja) 

Hepatic Coma 

tissue lipids in hyperammonemic encephalopa- 
thies of childhood [Chaves-Carballo] 165 (Mr) 

Hepatic Encephalopathy see Hepatic Coma 

Hepatitis B Antigens 

inflammation of temporal artery associated with 
subacute bacterial endocarditis and [Govindan] 
318 (My) 

Hepatitis Viruses 

in vivo and in vitro models of demyelinating 
diseases, III. JHM virus infection of rats [Sor- 
ensen] 478 (Au), correction, 696 (No) 

Hereditary Diseases 

benign familial neonatal seizures [Pettit] 47 (Ja), 
(letter) [Weitz] 676 (Oc) 

Dejerine-Sottas disease revisited [Satran] 67 
(Fe) 

dominantly inherited pseudohypertrophie muscu- 
lar dystrophy with internalized capillaries 
[Hastings] 709 (No) 

familial infantile myasthenia [Robertson] 117 
(Fe) 

screening of antiserotoninergic drugs with 
genetically dystrophic chicken [Hudecki] 545 
(Se) 

Heroin Addiction 

choreic movements induced by methadone 
[Wasserman] 727 (No) 

Herpes Labialis Virus see Herpesvirus hominis 

Herpes Simplex 

aseptie meningitis by echovirus associated with 
herpes progenitalis (letter) [De Freixo] 787 
(De) 
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Herpes Simplex—Continued 

interferon in biopsy and autopsy specimens of 
brain, presence in herpes simplex virus enceph- 
alitis [Legaspi] 76 (Fe) 

type 2 meningitis, hypoglyeorrhachia in [Bren- 
ton] 317 (My) 

Herpes Simplex Virus see Herpesvirus homin- 
is 

Herpes Zoster 

with facial paralysis, unusual manifestatien 
[Krol] 391 (Je) 

Herpes Zoster, Ocular 

pathogenesis of varieella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 

Herpes Zoster Virus see Varicella-Zoster Virus 

Herpesvirus hominis 

detecting DNA in herpes simplex virus (letter) 
[Openshaw] (reply) [Elizan] 253 (Ap) 

herpes simplex virus encephalitis, new diagnostic 
and clinical features, results of therapy [Kos- 
kiniemi] 763 (De) 

Herpesvirus varicellae see Varicella-Zoster Vi- 
rus 

Hexosaminidases 

hydrolytic enzyme activities of nervous system 
[Ramsey] 356 (Je) 

Histamine 

lithium carbonate therapy for cluster headache, 
changes in number of platelets, and serotonin 
and histamine levels [Mecina] 559 (Se) 

Histocytochemistry 

human Schwann celis in tissue culture, histo- 
chemical and ultrastructural studies [Askanas] 
329 (Je) 

HL-A Antigens 

HLA-B14 antigen and postencephalitis Parkin- 
son's disease, association in American-Jewish 
ethnic group [Elizan] 542 (Se) 

Hodgkin’s Disease 

pathogenesis of varicella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 

Holoprosencephaly 

computerized tomographic and pneumographic 
findings with anatomic correlation [Derakh- 
shan] 55 (Ja) 

Hospital Infections see Cross Infection 

5-HT see Serotonin 

Hydrated Alumina see Aluminum Hydroxide 

Hydrazol see Acetazolamide 

Hydrocephalus 

acetazolamide-induced improvement in [Donat] 
316 (Je) 

cerebral computerized tomography in intracrani- 
al inflammatory disorders [Weisberg] 137 
(Mr) 

communicating, aseptic meningitis, arachnoidi- 
tis, Guillain-Barré syndrome and, unusual 
effects of metrizamide lumbar myelography 
[Kelley] 588 (Se) 

macrocephaly with head growth parallel to 
normal growth pattern, neurological, develop- 
mental, and computerized tomography find- 
ings in full-term infants [Pettit] 518 (Au) 

pediatric metrizamide ventriculography [Swick] 
582 (Se) 

spastic gait and acquired aqueductal stenosis in 
adult [Watson] 116 (Fe) 

tuberculous meningitis, computerized tomo- 
graphic manifestations [Chu] 458 (Jy) 

Hydrocephalus, Normal Pressure see Hydro- 
cephalus 

Hydrolases 

hydrolytic enzyme aetivities of nervous system 
[Ramsey] 356 (Je) 

Hydroxytryptamine see Serotonin 

Hyperbaric Oxygenation 

hyperbaric chamber treatment for ‘locked-in 
syndrome [Newman] 529 (Au) 

Hyperkalemia 

progressive supranuciear palsy and hyperkalemic 
periodic paralysis [Foster] 461 (Jy) 

Hyperparathyroidism, Secondary see Renal Os- 
teodystrophy 

Hyperpotassemia see Hyperkalemia 


, 


Hypersensitivity, Delayed 

chronic relapsing experimental allergic encepha- 
lomyelitis, | immunohistoehemical ^ studies 
[Grundke-Iqbal] 651 (Oc) 

Hypertension 

computerized tomographic appearance of hyper- 
tensive encephalopathy [Rail] 31€ (My) 

Hypertension, Malignant 

computerized tomographic appearance of hyper- 
tensive encephalopathy [Rail] 31€ (My) 

Hyperthyroidism 

acute, triphasic delta waves in patient with 
[Scherokman] 731 (No) 

amyotrophic lateral sclerosis associated with thy- 
rotoxicosis (letter) [Rosati] 530 (Au) 

Hypertrophy 

Dejerine-Sottas disease revisited [Satran] 67 
(Fe) 

Hypobetalipoproteinemia see Hypolipoprocei- 
nemia 

Hypoglycorrhachia 

in herpes simplex type 2 meningitis [Brenton] 
317 (My) 

Hypokalemia 

hypokalemic periodic paralysis in chronic toluene 
exposure [Bennett] 673 (Oc) 

Hypolipoproteinemia 

pedigree of amyotrophic chorea with acanthocy- 
tosis [Kito] 514 (Au) 

Hypopotassemia see Hypokaiemia 

Hypoproteinemia 

abetalipoproteinemia, 2 cases, review of therapy 
[Illingworth] 659 (Oc) 

Hypothalamus | 

neuroleptic malignant syndrome [Morris] 162 
(Jy), eorrection, 692 (No) 


IgG 

measles-specifie, quantitation of, presence in 
CSF and brain extracts of patients with multi- 
ple sclerosis [Mehta] 607 (Oc) 

multiple sclerosis de novo CNS IgG synthesis, 
effect of CNS irradiation [Tourtellotte] 520 
(Oc) 

predominance of oligoclonal IgG typ2 A in CSF in 
aseptic meningitis (letter) [Bollengier] (reply) 
[Frydén] 530 (Au) 

stiff-man syndrome with abnormalities in CSF 
and computerized tomography findings [Mai- 
da] 182 (Mr) 

Immediate Recall see Memory, Short-Term 

Immunity 

multiple sclerosis and immune system [Johnson] 
535 (Se) 

Immunity, Cellular see alsc Hypersensitivity, 
Delayed 

multiple sclerosis and immune system [Johnson] 
535 (Se) 

subacute sclerosing panencephalitis in one ident- 
ical twin (letter) [Yoshioka] 786 (De) 

Immunoblastic Lymphadenopathy 

angioimmunoblastie, occurrence with meningeal 
involvement [O'Donnell] 598 (Se) 

Immunofluorescence Technic see Fluorescent 
Antibody Technic 

Immunoglobulins 

and complement deposits in nerves of patients 
with chronic relapsing polyneuropathy [Dala- 
kas] 637 (Oc) 

chronic relapsing experimental allergic encepha- 
lomyelitis, | immunohistochemical X stucies 
[Grundke-Iqbal] 651 (Oc) 

Immunoglobulins, Lambda Chain see Immuno- 
globulins, Light Chain 

Immunoglobulins, Light Chain 

predominance of oligoclonal IgG type A in CSF in 
aseptic meningitis (letter) [Boller gier] (reply) 
[Frydén] 530 (Au) 

Immunologic Deficiency Syndromes 

familial congenital ocular motor apraxia and 
immune deficiency (letter) [Narbona] 325 
(My) 
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Immunology 

comprehensive viral. of multiple sclerosis, I. clin- 
eal, epsdemioiogi-al and-CSF studies [John- 
son] 537 (Se); Il. analysis of serum and CSF 
antibodies by s:ndard serologice methods 
[Cremer] 610; III. analysis of CSF antibodies 
by radieimmumoassay [Forghani] 616 (Oc) 

Inappropriate ADH syndrome 

herpes zoster with facial paralysis, unusual man- 
ifestation [Krol] 391 We) 

intant 

eytemega:ovirus ane dual infection in infants 
[Bale] 286 (Ap) 

familial infantile myasthenia [Robertson] 117 
(Fe) 

ruptured intracranial arterial aneurysm in first 
year of life [Kerer] 392 (Je), (letter) [Vincent] 
$02 (Se) 

Infant, Newborn 

aeetylcholine recepter antibodies in absence of 
neonatal myasthenia gravis (letter) [Gutmann] 
TE (No) 

benign familial neonatal seizures [Pettit] 47 (Ja), 
letter) [Weitz] 67* (@c) 

neonatal polycythemea causing multiple cerebral 
infarcts [Amit] 10® (Fe) 

perinatal hypoxie-isthemic brain damage and 
intraventricular aemorrhage, pathogenetic 
model [Bou] 585 (S) 

perinatal neuropathy as early manifestation of 
Krabbe's disease [Lieberman] 446 (Jy) 

periventricular leukomalacia, l-year autopsy 
study [Shuman] 23: (Ap) 

periventricular low attenuations, normal finding 
in computerized temegraphic scans of neo- 
nates? [Estrada] 751 (De) 

infantile Paralysis see Poliomyelitis 

intection 

cytomegalovirus anc dual infeetion in infants 
[Bale] 236 (Ap) 

Infectious Mononuceesis Virus see Epstein- 
Barr Virus 

Influenza Vaccine 

acute disseminated encephalomyelitis after vac- 
cination with [5ait»] 564 (Se) 

injections, Intravenous 

medial medullary-syrcrome in drug abuser [Mi- 
zutani] 425 (Jy) 

injuries see Wounds-and Injuries 

Insomnia 

due to sleep myocionus, clonazepam treatment of 
[Oshtory | 119 (Fe) 

Interteron 

in biopsy and autopsy specimens of brain, pres- 
enee in herpes simplex virus encephalitis [Le- 
gaspi] 76 (Fe) 

Intracrania! Aneurysm see Cerebral Aneurysm 

intracranial Arteriovenous Malformations see 
Cerebral Arterioverous Malformations 

intracranial Pressure 

computerized tomogr=phy appearance of hyper- 
tensive encephalopathy [Rail] 310 (My) 

cough headache due t» craniospinal pressure dis- 
sociation [Williams 226 (Ap) 

CSF formation and absorption estimates by con- 
stant flow infusion method [Vastola] 150 (Mr) 

Intravenous Feeding see Parenteral Feeding 


lophendylate. 

injection, eosinophilic-meningitis after repeated 
myelography using (letter) [Kalyanaraman] 
602 (Se) 

Ischemia 

CNS embolism due t» atrial myxoma, clinical 
features and diagnesis [Sandok] 485 (Au) 

ischemic Heart Disease-see Coronary Disease 


J 
Jakob-Creutzfeldt Disease see Creutzfeldt- 
Jakob Disease 
Jews 


HLA-814 antigen ane postencephalitis Parkin- 
son's disease, association in American-Jewish 
ethnic group [Elizan] 522 (Se) 
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Kearns-Sayre Syndrome 

juvenile form of spongy degeneration, instance 
of? (letter) [Boltshauser] 256 (Ap) 

'ophthalmoplegia plus' or (letter) [Rowland] (re- 
ply) [GoodFue] 256 (Ap) 

Kidney, Artificial see Hemodialysis 

Kidney Failuse, Acute see also Hemodialysis 

hypokalemic periodic paralysis in chronic toluene 
exposure [Bennett] 673 (Oc) 

rhabdomyolysis during treatment with epsilon- 
aminocapraic acid [Britt] 187 (Mr) 

Kidney Failure, Chronic see Hemodialysis; 
Uremia 

Kidney Transplantation 

Guillain-Barr*-like polyneuropathy after, possi- 
ble associaton with cytomegalovirus infection 
[Bale] 784 (De) 

Kidney Tubular Necrosis, Acute see Kidney 
Failure, Acate 

Kinesics 

imitating gestures, quantitative approach to 
ideomotor apraxia [De Renzi] 6 (Ja) 

Korsakoff's Syndrome 

noninvasive megional cerebral blood flow mea- 
surements m dementia [Yamaguchi] 410 (Jy) 

Krabbe’s Disease see Leukodystrophy, Globoid 
Cell 


Labyrinth 

internal auditary canal flaring in neurofibroma- 
tosis without acoustic neuroma [Murtagh] 785 
(De) 

Language 

crossed aphas.a in right-handed bilingual Chi- 
nese man, second case [April] 342 (Je) 

seizure induced by, cortical origin [Lee] 433 (Jy) 

Language Disorders 

aphasia syndreme of stroke in left anterior cere- 
bral artery serritory [Alexander] 97 (Fe) 

imitating gestures, quantitative approach to 
ideomotor a»raxia [De Renzi] 6 (Ja) 

Lanthanum 

anastomoses o^ transverse tubules with terminal 
cisternae in polymyositis [Chou] 257 (My) 

Larodopa see Levodopa 

Laryngeal Nerves 

bilateral superor laryngeal neuralgia, successful 
treatment with carbamazepine [Brownstone] 
525 (Au) 

Lateral Sclerosis see Amyotrophic Lateral Scle- 
rosis 

Laterality 

crossed aphasi in right-handed bilingual Chi- 
nese man, second case [April] 342 (Je) 

hand preferenees in rhesus monkey, implications 
for study of cerebral dominance [Deuel] 217 
(Ap) 

is there seasonal variation in birth of left-handed 
schoolgirls? letter) [Hicks] (reply) [Leviton] 
254 (Ap) 

left hemisphere visual processes in case of right 
hemisphere symptomatology, implications for 
theories of cerebral lateralization [LeDoux] 157 
(Mr) 

season of birth of left-handers (letter) [MeMan- 
us] (reply) [Leviton] 63 (Ja) 

Laughter 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

Learning 

delayed maze-earning in rats after prenatal 
exposure to dorazepate [Jackson] 350 (Je) 

Lecithin Acyltrsnsferase Deficiency see Hypo- 
lipoproteinenia 

Legionnaires’ Disease 

with profound cerebellar involvement [Shetty] 
379 (Je) 

Leukemia 

childhood, cranial computerized tomography in 
[Curless] 306 (My) 


Leukemia, Myeloblastic 
epidural spinal cord compression in acute myelo- 
genous leukemia [Hildebrand] 319 (My) 


| Leukemia, Myelocytic, Acute see Leukemia, 


Myeloblastic 

Leukocytes, Polymorphonuclear see Neutro- 
phils : 

Leukodystrophy, Globoid Cell 

perinatal neuropathy as early manifestation of 
Krabbe's disease [Lieberman] 446 (Jy) 

Leukodystrophy, Metachromatic 

juvenile, clinical, biochemical, and neuropatho-. 
logic studies [Haltia] 42 (Ja) 

Leukoencephalopathy, Progressive Multifocal 

immunofluorescent demonstration of simian 
virus 40 antigen in CSF cells and response to 
cytarabine therapy [Peters] 497 (Au) 

Leukomalacia 

periventricular low attenuations, normal finding 
in computerized tomographic scans of neo- 
nates? [Estrada] 754 (De) 

periventricular, l-year autopsy study [Shuman] 
231 (Ap) 

Leukorrhagia see Leukorrhea 

Leukorrhea 

hemiplegic migraine associated with aseptic - 
meningeal reaction [Schraeder] 377 (Je) 

Levodopa 

duration of illness and response to tryptophan in 
Parkinson’s disease (letter) [Bryant] (reply) 
[Beasley] 677 (Qc) 

increased dosage of carbidopa in patients with 


Parkinson’s disease receiving low doses of us 


[Hoehn] 146 (Mr) ; 


increased ratio of carbidopa to, in treatment of 


Parkinson's disease [Tourtellotte] 723 (No) 


psychiatric disturbances associated with, treat- _ 


ment with tryptophan [Beasley] 155 (Mr) 


Libman-Sacks Disease see Lupus Erythemato- _ 


sus, Systemic 

Light see also Photic Stimulation 

bright, visual loss in (letter) [Diegel] (reply) 
[Furlan] 399 (Je) 

Limbic System 

interictal psychopathology in patients with ictal - 
fear, examples of sensory-limbic hyperconnec- 
tion? [Hermann] 667 (Oc) 

Lioresal see Baclofen 

Lipids 

tissue, in hyperammonemic encephalopathies of | 
childhood [Chaves-Carballo] 165 (Mr) 

Lipoproteins, LDL 

abetalipoproteinemia, 2 cases, review of therapy 
[Illingworth] 659 (Oc) 

Listeria monocytogenes 

spinal cord abscess caused by [Morrison] 243 
(Ap) 

Lithium Carbonate 

therapy for cluster headache, changes in number 
of platelets, and serotonin and histamine levels 
[Medina] 559 (Se) 

Liver Cirrhosis, Biliary 

primary, sensory neuropathy associated with, 
histologic and morphometric studies [Charron] 
84 (Fe) 

Liver Cirrhosis, Obstructive see Liver Cirrhosis, 
Biliary 

Lodosyn see Carbidopa 

Longevity 

prevalence of spinal cord injury, reestimation 
employing life table technicues [DeVivo] 707 
(No) 

Lopressor see Metoprolol 


Low Density Lipoproteins see Lipoproteins, 


LDL 

Lumbar Puncture see Spinal Puncture 

Lung Neoplasms 

multiple neurologic paraneoplastic syndromes 
[Zweifel] 315 (My) 

Lupus Erythematosus Disseminatus see Lupus 
Erythematosus, Systemic 

Lupus Erythematosus, Systemic 

cerebral transmural angiitis ard ruptured aneu- 
rysm, complication of [Kellev] 526 (Au) 
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Lupus Erythematosus Systemic—Continued 

subarachnoid spinal hemorrhage in [Fody] 173 
(Mr) 

Lymphadenopathy, Immunoblastic see Immu- 
noblastic Lymphadenopathy 

T-Lymphocytes 

rosettes, phenytoin and formation of [Neilan] 580 
(Se) - 

Lymphogranuloma, Malignant see Hodgkin's 
Disease 

Lymphoid Tissue 

Wernicke’s encephalopathy in patients with 
tumors of lymphoid-hemopoietic systems [De 
Reuck] 338 (Je) 

Lymphoma 

angioimmunoblastic lymphadenopathy related 
to, occurrence with meningeal involvement 
[O'Donnell] 598 (Se) 

cerebral phlebothrombophlebitis, complication of 
[Azzarelli] 126 (Fe) 

initially appearing with chin numbness (letter) 
[Dugan] 327 (My) 

primary intracranial, of dura [Jazy] 528 (Au) 


Macrocephaly 

with head growth parallel to normal growth 
pattern, neurological, developmental, and com- 
puterized tomography findings in full-term 
infants [Pettit] 518 (Au) 


ze Macroglobulinemia 


Waldenstrém’s, amyloid neuropathy and tremor 
-in [Bajada] 240 (Ap) 
Maculae, Acoustic see Labyrinth 


. Magnesium 


. effect of calcium and antacids on phenytoin 


bioavailability (letter) [Garnett] 467 (Jy) 


HS — Malnutrition see Nutrition Disorders 


Mandible see Chin 
Manuscripts 


pi publieation of hypotheses (letter) [Gindin] 63 


(Ja) 

reviewers 1979, 62 (Ja) 

Maternal-Fetal Exchange 

delayed maze-learning in rats after prenatal 
exposure to clorazepate [Jackson] 350 (Je) 

failure of clorazepate to cause malformations or 
fetal wastage in rat [Corwin] 347 (Je) 

Measles 

quantitation of measles-specific IgG, presence in 
CSF and brain extracts in multiple sclerosis 
[Mehta] 607 (Oc) 

Meat 

late EEG findings and clinical status after 
organic mercury poisoning [Brenner] 282 
(My) 

Mechanoreceptors 

vibratory thresholds in hands, comparison of 
patients with suprathalamic lesions with 
normal subjects [Roland] 775 (De) 

Median Nerve 

short latency somatosensory evoked potentials in 
brain dead patients [Anziska] 222 (Ap) 

Medulla Oblongata 

medial medullary syndrome in drug abuser [Mi- 
zutani] 425 (Jy) 

uncommon causes of lateral medullary syndrome, 
case of metastatic carcinoma [Ho] 669 (Oc) 


and cognitive function in elderly, preliminary 
trial of physostigmine [Drachman] 674 (Oc) 

botulism and [Haaland] 657 (Oc) 

cholinomimeties and, effect of choline chloride 
[Davis] 49 (Ja) 

Memory, Immediate see Memory, Short-Term 

Memory, Short-Term 

sensory-specific and fractional disorders of 
recent memory in man [Ross] I. isolated loss of 
visual memory, 193 (Ap); II. unilateral loss of 
tactile memory, 267 (My) 

Meningeal Neoplasms 

primary intracranial lymphoma of dura [Jazy] 
528 (Au) 
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Meninges 

angioimmunoblastic lymphadenopathy, occur- 
rence with involvement of [O’Donnell] 598 
(Se) 

hemiplegic migraine associated with aseptic 
meningeal reaction [Schraeder] 377 (Je) 

Meningioma 

‘possible’ optic nerve [Ebers] 781 (De) 

Meningitis 

accurate terminology, CSF description, "color" vs 
"appearance" (letter) [Scheinberg] 326 (My) 

and second lumbar puncture (letter) [Varki] 603 
(Se) 

aseptic, arachnoiditis, communicating hydro- 
cephalus, Guillain-Barré syndrome and, unu- 
sual effects of metrizamide lumbar myelogra- 
phy [Kelley] 588 (Se) 

aseptic, by echovirus associated with herpes pro- 
genitalis (letter) [De Freixo] 787 (De) 

aseptic, predominance of oligoclonal IgG type A 
in CSF in (letter) [Bollengier] (reply) [Frydén] 
530 (Au) 

aseptic, second lumbar puncture in (letter) [Mag- 
nussen] 398 (Je) 

Candida, in patients with CSF shunts [Sugar- 
man] 180 (Mr) 

caused by Candida tropicalis [Chadwick] 175 
(Mr) 

cerebral computerized tomography in intracrani- 
al inflammatory disorders [Weisberg] 137 
(Mr) 

CNS nocardiosis, response to sulfamethoxazole- 
trimethoprim [Smith] 729 (No) 

eosinophilic, after repeated iophendylate injec- 
tion myelography (letter) [Kalyanaraman] 602 
Se) 


herpes simplex type 2, hypoglycorrhachia in 
[Brenton] 317 (My) 

neoplastic, CSF B-glucuronidase assay in diagno- 
sis of [Shuttleworth] 684 (No) 

Salmonella (letter) [Berk] 398 (Je) 

Meningitis, Tuberculous see Tuberculosis, Me- 
ningeal 

Meningocele 

positional headache and syncope associated with 
pseudomeningocele (letter) [Marlin] 736 (No) 

Mental Disorders 

cholinomimeties and memory, effect of choline 
chloride [Davis] 49 (Ja) 

ventriculitis in adult delineated by radionuclide 
brain scan, association with misleading find- 
ings on computerized tomography [Singh] 381 
(Je) 

Mental Retardation 

autism and, neuropathologic studies [Williams] 
749 (De) 

idiopathic hyperammonemia associated with 
cerebral arteriovenous malformation, poten- 
tially treatable form of impaired mental func- 
tion [Michaelson] 111 (Fe) 

juvenile metachromatic leukodystrophy, clinical, 
biochemical, and neuropathologic studies [Hal- 
tia] 42 (Ja) 

Mercury Poisoning 

organic, late EEG findings and clinical status 
after [Brenner] 282 (My) 

Metabolism 

folate and mineral, in poorly nourished epileptic 
children [Marcus] 772 (De) 

Metastasis see Neoplasm Metastasis 

Methadone 

choreic movements induced by [Wasserman] 727 
(No) 

Methyldopahydrazine see Carbidopa 

Metoprolol 

in essential tremor [Newman] 596 (Se) 

Metrizamide 

asterixis following myelography with [Rubin] 
522 (Au) 

unusual effects of lumbar myelography using, 
aseptic meningitis, arachnoiditis, communicat- 
ing hydroeephalus, and Guillain-Barré syn- 
drome [Kelley] 588 (Se) 

ventriculography, pediatrie [Swick] 582 (Se) 
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microcephaly 

adult, case of [Dooling] 688 (No) 

Microscopy, Electron 

anastomoses of transverse tubules with terminal 
cisternae in polymyositis [Chou] 257 (My) 

cramps, muscle pain, and tubular aggregates 
[Lazaro] 715 (No) 

human Schwann cells in tissue culture, histo- 
chemical and ultrastructural studies [Askanas] 
329 (Je) 

pathologic findings in mucopolysaccharidosis 
type IIIB (Sanfilippo’s syndrome B) [ Hadfield] 
645 (Oc) 

Microscopy, Light 

cramps, muscle pain, and tubular aggregates 
[Lazaro] 715 (No) 

pathologie findings in mucopolysaccharidosis 
type IIIB (Sanfilippo's syndrome B) [Hadfield] 
645 (Oc) 

Migraine 

hemiplegic, associated with aseptic meningeal 
reaction [Schraeder] 377 (Je) 

Minerals 

folate and mineral metabolism in poorly nour- 
ished epileptic children [Marcus] 772 (De) 

Mirror Writing see Dominance, Cerebral 

MK-485 see Carbidopa 

MK-486 see Carbidopa 

Monkeys 

hand preferences in rhesus monkey, implications 
for study of cerebral dominance [Deuel] 217 
(Ap) 

Motion Sickness 

vestibulo-ocular reflexes in rabbits, reduction by 
intravenous diazepam [Barmack] 718 (No) 

Motor Activity 

imitating gestures, quantitative approach to 
ideomotor apraxia [De Renzi] 6 (Ja) 

juvenile metachromatic leukodystrophy, clinical, 
biochemical, and neuropathologic studies [Hal- 
tia] 42 (Ja) 

Motor Cortex 

alumina cream-induced focal motor epilepsy in 
cats, thickness and cellularity of layers in 
perilesional motor cortex [Feria-Velasco] 287 
(My) 

Motor Neurons 

amyotrophic lateral sclerosis associated with thy- 
rotoxicosis (letter) [Rosati] 530 (Au) 

amyotrophic lateral sclerosis with antecedent 
poliomyelitis [Roos] 312 (My) 

gross demonstration of atrophic cauda equina 
roots in disease of [Meneses] 394 (Je) 

possible role of androgen receptors in amyotroph- 
ic lateral sclerosis, hypothesis [Weiner] 129 
(Mr) 

presenile dementia or Creutzfeldt-Jakob disease? 
(letter) [Green] 676 (Oc) 

spinal myoclonus with vacuolar degeneration of 
anterior horn cells [Shivapour] 451 (Jy) 

Movement Disorders 

asterixis following metrizamide myelography 
[Rubin] 522 (Au) 

bromocriptine and buccolinguofacial dyskinesias 
in patients with senile dementiz, quantitative 
study [Delwaide] 441 (Jy) 

haloperidol for nonkinesiogenic paroxysmal dys- 
kinesia (letter) [Coulter] 325 (My) 

Mucins 

radiodense ions within third ventricular colloid 
cyst [Donaldson] 246 (Ap) 

Mucopolysaccharidosis 

type IIIB (Sanflippo’s syndrome B), pathologic 
findings in [Hadfield] 645 (Oc) 

Multiple Sclerosis 

and cranial lesions (letter) [Aita] 738 (No) 

and immune system [Johnson] 536 (Se) 

and polyarteritis (letter) [Meloff] 786 (De) 

and serial computerized tomography, delayed 
contrast enhancement of acute and early 
lesions [Morariu] 189 (Mr) 

associated with eosinophilic vasculitis, pericardi- 
tis, and hypocomplementemia “Tanphaichitr] 
314 (My) 

atypical contrast enhancement in computerized 
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‘Multiple Seterosis—“ontinued 
tomogragity of demyelinating disease [Mara- 
ne] 522 (a) 

CSF sntibely to myelin basic protein, measure- 
ment im [^ariteh] 206 (Ap) 

ciniexi and patholegiral spectrum of brain-stem 
vascular malformations, long-term course sim- 
ulates Stahl] 25 (Ja) 

cognitave fvxetion in patients with [Peyser] 577 
Se) 

commen demyelinating and degenerative dis- 
eases anc extrapyramidal disorders [Poser] 
36759 N» 16), correction, 37:633 (Oc) 

cemprehensire viral immunology of, I. clinical 
epidemsolczical, are CSF studies [Johnson] 537 
(Se); IL. arslysis of serum and CSF antibodies 
by stardasd seroiogic methods [Cremer] 610; 
HE matyss of C&F'antibodies by radioimmu- 
noassay [Forgnani] 616 (Oc) 

camputer'ee tomography in [Reisner] 475 (Au) 

critical frequency of photic driving in diagnosis 
cof, eompamison to pattern evoked responses 
[Cehen -804F e) 

de neve CNE IgG synthesis, effect of CNS irra- 
diatien "Tcartellotte] 620 (Oc) 

definite com »arison»ot pattern and diffuse-light 
visual evoked responses in [Wilson] 30 (Ja) 

denyelimativ chiasmal lesions [Spector] 757 


be: 
Epstein-Barr virus antibodies in [Sumaya] 94 
«Be: 


exaeerbations activity. and progression in [Pos- 
ex iT: (Aw 
noainvasive regional cerebral blood flow meas- 
urements im dementia [Yamaguchi] 410 (J y) 
psscholcgieal profiles im patients with [Peyser] 
ZW (Jy) 
quantitation ef measies-specific IgG, presence in 
CSF andlbr=in extracts of patients with [Meh- 
ta] 60T (ic) 
shert-lateney somatosensory evoked potentials 
im comparison with auditory and visual evoked 
poten tzals [teen] 638 (Oc) 
unique case © musicogenic epilepsy [Newman] 
224 (Ap) 
visual evoked responses in pernicious anemia 
(Etter [Res] 397 (de: 
ts see Parasympathomimetics 
Muscle Cramp 
musciepain, tcular aggregates and [Lazaro] 715 
(Go) 
Muscle Dystomia 
foot response of parkinsonism [Nausieda] 132 
(Mr) 
progressive, masking ataxia in ataxia-telangiec- 
tasiac[ Bodens seiner! 454 (Jy) 
Muscie Pig dit- 
baclofen in treatment of ‘stiff-man’ syndrome 
[Whelan] 80€ (Se) 
neusolepic malignant syndrome [Morris] 462 
(Jz), correeti-n, 692 (No) 
progressive sup7anuclear-palsy and hyperkalemic 
periodic pararysis [Foster] 461 (Jy) 
stiffanan syndmme with abnormalities in CSF 
and computeszed temegraphy findings [Mai- 
da’ 182 (Mr) 
Muscle Spasticty see Spasm 
Muscle Tones 
phen;tom amd -hlorpromazine in treatment of 
spesticity [Coar] 360 Je) 
Muscles see-al-o Sarcopiasmic Reticulum 
acrid ne-o-angesnudleic acid fluorescence, use in 
routine liggn-stic biepsies [Per:] 641 (Oc) 
«ong nital myotenie dystrophy, fiber type abnor- 
ma &ies in [Acgov] 6934No) 
eramos, musele pain, end tubular aggregates 
[Lazaro 75 (90) 
nemaline rod myepathy and Charcot-Marie- 
Tocth disease case in 19-year-old girl [Danon] 
123 VF») 
proxima. musce weakness in uremia, case 
report., itera xire review [Lazaro] 555 (Se) 
rhabáomyciysis durmg treatment with epsilon- 
amamoeaproic «eid [Briti] 187 (Mr) 
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Muscular Atrophy 

juvenile, loealized to arms [Singh] 297 (My) 

nemaline -od myopathy and Charcot-Marie- 
e disease in 10-year-old girl [Danon] 123 

e) 

pedigree of amyotrophic chorea with acanthocy- 
tosis [Kito] 514 (Au) 

Muscular Dystrophy 

dominantly inherited pseudohypertrophie, with 
internalized capillaries [Hasting] 709 (No) 

Duchenne's and myotonie, echocardiographic 
evaluatior of cardiac abnormalities in [Reeves] 
273 (My) 

screening ef antiserotoninergic drugs with 
genetically dystrophic chicken [Hudecki] 545 
(Se) 

Music 

unique case »f musicogenic epilepsy [Newman] 
244 (Ap) 

Myasthenia Gravis 

experimenta: autoimmune, steroid treatment for 
[Barone] 663 (Oc) 

familial infantile [Robertson] 117 (Fe) 

heat-induced myasthenic crisis [Gutmann] 671 
(Oc) 

neonatal, acetylcholine receptor antibodies in 
absence of letter) [Gutmann] 738 (No) 

Mycoplasma 
eumoniae, fatal encephalitis in adult [Wein- 
blatt] 321 (Ay) 

Mycoplasma infections 

neurological syndromes and [Clyde] 65 (Fe) 

Mycosis Fungoides 

bilateral gaze paralysis with positive computer- 
ized tomography findings [DeCarvalho] 184 
(Mr) 

Myelin Basic Proteins see Encephalitogenic 
Basic Proteins 

Myelin Sheath 

small-diameter nonmyelinated axons in primate 
corpus callosum [Swadlow] 114 (Fe) 

Myelofibrosis 

spinal cord compression with paraplegia in mye- 
lofibrosis [Oastwani] 389 (Je) 

Myelography 

metrizamide, asterixis following [Rubin] 522 
(Au) 

metrizamide lembar, unusual effects of, aseptic 
meningitis, arachnoiditis, communicating hy- 
drocephalus, and Guillain-Barré syndrome 
[Kelley] 588 Se) 

repeated iophendylate injection, eosinophilic 
meningitis after (letter) [Kalyanaraman] 602 
(Se) 

subarachnoid kemorrhage secondary to spinal 
arteriovenous malformation and aneurysm, 
case report, literature review [Caroscio] 101 
(Fe) 

tomography in radionuclide brain imaging and 
cisternograpby [Barnes] 369 (Je) 

Myelosclerosis see Myelofibrosis 

Myoclonus 

intravenous penicillin and (letter) [Lothman] 
(reply) [Sackellares] 531 (Au) 

sleep, clonazepam treatment of insomnia due to 
[Oshtory] 119 (Fe) 

spinal, with vasuolar degeneration of anterior 
horn cells [Sh vapour] 451 (Jy) 

Myoglobin 

myositis, myoglobinemia, and myoglobinuria 
associated wizh enterovirus echo 9 infection 
[Jehn] 457 (Jy) 

Myoglobinuria 

myositis, myog obinemia and, associated with 
enterovirus ecno 9 infection [Jehn] 457 (J y) 

Myositis 

anastomoses of transverse tubules with terminal 
cisternae in pelymyositis [Chou] 257 (My) 

myoglobinemia, myoglobinuria and, associated 
with enterovirus echo 9 infection [Jehn] 457 


(Jy) 
Myotonia Atrophica 
congenital myotenic dystrophy, fiber type abnor- 
malities in [Amzov] 693 (No) 
echocardiograph= evaluation of cardiac abnor- 


Myotonia Atrophica—Continued 
malities in Duchenre's dystrophy and myo- 
tonic muscular dystrephy [Reeves] 273 (My) 

Myxoma 

atrial, CNS embolism due to, clinical features and 
diagnosis [Sandok] 485 (Au) 


Narcolepsy 
treatment of (letter) [Clark] (reply) [Kales] 736 


(No) 
Nationality see Ethnic Groups 
Necrosis 
case of adult microcephaly [Dooling] 688 (No) 
delayed radiation, of brain contralateral to origi- 
nal tumor [Shewmon] 592 (Se) 
Nemaline Rod 
myopathy and Charcot-Marie-Tooth disease, case 
in 10-year-old girl (Danon] 123 (Fe) 
Neoplasm Metastasis 
cranial computerized tomography in childhood 
leukemia [Curless] 306 (My) 
cranial computerized tomography in childhood 
neuroblastoma (letter) [Cuzless] 326 (My) 
hydrolytic enzyme activities of nervous system 
[Ramsey] 356 (Je) 
metastatic infiltration of nerves in cavernous 
sinus [Unsóld] 59 (Ja) 
multiple vertebral hemangiomas resembling me- 
tastases with spinal cord compression [Zito] 
247 (Ap) 
spinal myoclonus with vacuolar degeneration of 
anterior horn cells [Shivapour] 451 (Jy) 
uncommon causes of lateral medullary syndrome, 
case of metastatic carcmoma [Ho] 669 (Oc) 
Neoplasm Recurrence, Local 
recurrent infratentorial ependymoma (letter) 
[Jenkyn] 397 (Je) 
Neoplasms 
CSF f-glucuronidase assay in diagnosis of neo 
plastic meningitis [Shuttleworth] 684 (No) 
Wernicke’s encephalopathy in patients wit] 
tumors of Iymphoid-hemopoietie systems [Di 
Reuck] 338 (Je) 
Neoplasms, Multiple Primary 
multiple neurologic paraneoplastic syndrome 
[Zweifel] 315 (My) 
Neoplasms, Nervous Tissue 
hydrolytic enzyme activities cf nervous syste! 
[Ramsey] 356 (Je) 
metastatic infiltration of nerves in cavernot 
sinus [Unsóld] 59 (Ja) 
multiple neurologic paraneoplastic syndrom 
[Zweifel] 315 (My) 
Nerve Cells see Neurons 
Nerve Compression Syndromes 
strawberry picker's paisy [Koller] 320 (My) 
Nerve Conduction see Neural Conduction 
Nervous System 
hydrolytic enzyme activities of [Ramsey] 3 
(Je) 
immunoglobulin and complement deposits 
nerves of patients with chronic relapsing po 
neuropathy [Dalakas] 637 (Oc) 
reversible neurological deficits in patients w 
normal serum vitamin Bi. levels (letter) [Ru 
255 (Ap) 
Nervous System Diseases 
levels of y-aminobutyric acid in cerebrospi 
fluid in various neurologic disorders [Many: 
352 (Je) 
neurological syndromes and mycoplasmal in: 
tions [Clyde] 65 (Fe) 
Neural Conduction 
brachial plexus neuropathy, electrophysiol 
evaluation [Flaggman] 160 (Mr), (letter) [£ 
ramony] 676 (Oc) 
nemaline rod myopathy and Charcot-M: 
Tooth disease, case in 10-vear-old girl [Da 
123 (Fe) 
perinatal neuropathy as early manifestatio 
Krabbe’s disease [Lieberman] 446 (Jy) 
Neuralgia 
bilateral superior laryngeal, successful treati 
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Neuralgia—Continued 
with carbamazepine [Brownstone] 525 (Au) 

Neuritis 

amyloid neuropathy and tremor in Walden- 
stróm's macroglobulinemia [Bajada] 240 (Ap) 

Dejerine-Sottas disease revisited [Satran] 67 
(Fe) 

Neuroblastoma 

childhood, cranial computerized tomography in 
(letter) [Curless] 326 (My) 

Neurofibromatosis 

without acoustie neuroma, internal auditory 
canal flaring in [Murtagh] 785 (De) 

Neuroleptics see Tranquilizing Agents, Major 

Neurologic Manifestations 

complications of Gaucher's disease, type 3 [Nishi- 
mura] 92 (Fe) 

computerized tomographic findings in neuro- 
Behcet's disease [Dobkin] 58 (Ja) 

lymphoma initially appearing with chin numb- 
ness (letter) [Dugan] 327 (My) 

reversible neurological deficits in patients with 
normal serum vitamin B,, levels (letter) [Ruff] 
255 (Ap) 

syndromes and mycoplasmal infections [Clyde] 
65 (Fe) 

Neurology 

in praise of longitudinal schism (letter) [Temple- 
ton] 399 (Je) 

Neuroma, Acoustic 

internal auditory canal flaring in neurofibroma- 
tosis without [Murtagh] 785 (De) 

Neurons 

autism and mental retardation, neuropathologic 
studies [Williams] 749 (De) 

progressive bulbar paralysis associated with neu- 
ral deafness, nosological entity [Alberca] 214 
(Ap) 

Neurotoxins 


= modified snake venom in amyotrophic lateral 


sclerosis, lack of clinical effectiveness [Rivera] 
201 (Ap) 

Neutrophils 

meningitis and second lumbar puncture (letter) 
[Varki] 603 (Se) 

second lumbar puncture in aseptic meningitis 
(letter) [Magnussen] 398 (Je) 

Nocardia Infections 

CNS nocardiosis, response to sulfamethoxazole- 
trimethoprim [Smith] 729 (No) 

Nomenclature 

accurate terminology, CSF description, "color" vs 
"appearance" (letter) [Scheinberg] 326 (My) 

Norepinephrine 

pedigree of amyotrophic chorea with acanthocy- 
tosis [Kito] 514 (Au) 

Nosocomial Infections see Cross Infection 

Nucleic Acids 

acridine orange-nucleic acid fluorescence, use in 
routine diagnostic muscle biopsies [Perl] 641 


(Oc) 


Nutrition Disorders 
. folate and mineral metabolism in poorly nour- 


ished epileptic children [Marcus] 772 (De) 

Nystagmus 

caloric, and ocular motor abnormalities, failure of 

. fixation suppression of [Sato] 35 (Ja) 

congenital, visually evoked response asymme- 
tries in, possible evidence of abnormal visual 
projections [Meienberg] 697 (No) 

effect of aging on eye tracking [Spooner] 575 
(Se) 

oculomotor and oculovestibular functions in hem- 
ispherectomy patient [Estafiol] 365 (Je) 

periodic alternating, in phenytoin intoxication 
[Campbell] 178 (Mr) 

spasmus nutans, mistaken identity [Antony] 373 
(Je), (letter) [Halpern] 737 (No) 

upbeat, and internuclear ophthalmoplegia with 
brainstem glioma [Troost] 453 (Jy) 


Oo 
Obituaries 
Alphonse R. Vonderahe (1896-1979) [Forster] 470 
(Jy) 
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Occipital Artery 

proatlantal intersegmental artery, case report, 
literature review [Obayashi] 387 (Je) 

Occupational Diseases 

strawberry pickers' palsy [Koller] 320 (My) 

Occupational Medicine see Occupational Dis- 
eases 

Ocular Fixation see Fixation. Ocular 

Ocular Herpes Zoster Virus see Varicella-Zoster 
Virus 

Oculomotor Muscles 

and oculovestibular functions in hemispherecto- 
my patient [Estafiol] 365 (Je) 

familial congenital ocular motor apraxia and 
immune deficiency (letter) [Narbona] 325 
(My) 

transient opsoclonus with thalamie hemorrhage 
[Keane] 423 (Jy) 

Oculomotor Nerve 

failure of fixation suppressicn of calorie nystag- 
mus and ocular motor abnormalities [Sato] 35 
(Ja) 

Oculomotor Paralysis see Ophthalmoplegia 

Oncolysis see Neoplasms 

One and a Half Syndrome 

occurrence after trauma with computerized 
tomography correlation [Smith] 251 (Ap) 

Ophthalmoplegia 

bilateral gaze paralysis with positive computer- 
ized tomography findings [DeCarvalho] 184 
(Mr). 

bilateral internal, craniopharyngioma simulating 
[Freeman] 176 (Mr) 

internuclear, and upbeat nystagmus with brain- 
stem glioma [Troost] 453 (Jy) 

juvenile form of spongy degeneration, instance 
of Kearns-Sayre syndrome? (letter) [Bolt- 
shauser] 256 (Ap) 

metastatic infiltration of nerves in cavernous 
sinus [Unsóld] 59 (Ja) 

not-so-benign Miller Fisher syndrome, variant of 
Guillain-Barré syndrome [Blau] 384 (Je) 

one and a half syndrome, occurrence after trau- 
ma with computerized tomography correlation 
[Smith] 251 (Ap) 

*plus' or Kearns-Sayre syndrome? (letter) [Row- 
land] (reply) [Goodhue] 256 (Ap) 

progressive supranuclear palsy and hyperkalemic 
periodic paralysis [Foster] 461 (Jy) 

spontaneous internal carotid artery dissection 
and abnormal facial sweating (letter) [Vi- 
jayan] (reply) [Mokri] 463 (Jy) 

Opsoclonus see Eye Movements 

Optic Chiasm 

demyelinative chiasmal lesions [Spector] 757 
(De) 

spasmus nutans, mistaken identity [Antony] 373 
(Je), (letter) [Halpern] 737 (No) 

Optic Disk 

cavitary developmental defects of, visual loss 
associated with optic pits and colobomas [Cor- 
bett] 210 (Ap) 

Optic Nerve 

comprehensive viral immunology of multiple 
sclerosis, I. clinical, epidemiological, and CSF 
studies [Johnson] 537 (Se) 

'possible' meningioma of [Ebers] 781 (De) 

tuberculoma of [Lana-Peixoto] 186 (Mr) 

Otitis Media 

meningitis caused by Candida tropicalis [Chad- 
wick] 175 (Mr) 

Overinclusion see Cognition Disorders 

Oxygenation, Hyperbaric see Hyperbaric Oxy- 
genation 


Pacemaker, Artificial 

cerebral venous sinus thrombosis due to indwell- 
ing transvenous pacemaker catheter [Girard] 
113 (Fe) 

Pacinian Corpuscles see Mechanoreceptors 

Pain 

muscle, cramps and tubular aggregates [Lazaro] 
715 (No) 


Paralysis 

cylindroma causing Garcin’s syndrome (letter) 
[Massey] 786 (De) 

hypokalemic periodic, in chronic toluene exposure 
[Bennett] 673 (Oc) 

in vivo and in vitro models of demyelinating 
diseases, III. JHM virus infection of rats [Sor- 
ensen] 478 (Au), correction, 696 (No) 

poliomyelitis-like syndrome associated with asth- 
ma, case report, literature review [Wheeler] 52 
(Ja) 

progressive supranuclear palsy and hyperkalemic 
periodic paralysis [Foster] 461 (Jy) 

strawberry pickers' palsy [Koller] 320 (My) 

Paralysis Agitans see Parkinson Disease 

Paralysis, Bulbar 

hyperbaric chamber treatment for ‘locked-in’ 
syndrome [Newman] 529 (Au) 

progressive, associated with neural deafness, 
nosological entity [Alberca] 214 (Ap) 

Paralysis, General see Paresis 

Paraplegia 

coma and axonal degeneration in vitamin B,, 
deficiency [Kosik] 590 (Se) 

prevalence of spinal cord injury, reestimation 
employing life table techniques [DeVivo] 707 
(No) 

spinal cord compression with, in myelofibrosis 
[Oustwani] 389 (Je) 

spinal myoclonus with vacuolar degeneration of 
anterior horn cells [Shivapour] 451 (Jy) 

Parasympathomimetics 

cholinomimeties and memory, effect of choline 
chloride [Davis] 49 (Ja) 

Parathyroid Hormone 

parathyroidectomy, proximal muscle weakness in 
uremia [Lazaro] 555 (Se) 

Parenteral Feeding 

Wernicke’s encephalopathy in patients intrave- 
nously nourished for prolonged periods (letter) 
[Luda] 255 (Ap) ; 

Parenteral Hyperalimentation see Parenteral 
Feeding 

Paresis 

use of adrenal biopsy in diagnosing adrenoleuko- 
myeloneuropathy [Weiss] 634 (Oz) 

Parietal Lobe 

evoked parietal spikes and childhood epilepsy [De 
Marco] 291 (My) 

Parkinson Disease 

amyloid neuropathy and tremor in Walden- 
stróm's macroglobulinemia [Bajada] 240 (Ap) 

detecting DNA in herpes simplex virus (letter) 
[Openshaw] (reply) [Elizan] 253 (Ap) 

duration of illness and response to tryptophan in 
(letter) [Bryant] (reply) [Beasley] 677 (Oc) 

dystonic foot response of parkinsonism [Nausie- 
da] 132 (Mr) 

increased dosage of carbidopa in patients receiv- 
ing low doses of levodopa [Hoehn] 146 (Mr) 

increased ratio of carbidopa to levodopa in treat- 
ment of [Tourtellotte] 723 (No) 

postencephalitic, HLA-B14 antigen and, associa- 
tion in American-Jewish ethnic group [Elizan] 
542 (Se) 

scoliosis and (letter) [Marsden] 253, (reply) [Tra- 
bucchi] 254 (Ap) 

treatment with tryptophan of levodopa-asso- 
ciated psychiatric disturbances [Beasley] 155 
(Mr) 

Parlodel see Bromocriptine 

Pedigree 

of amyotrophic chorea with acanthocytosis [Kito] 
514 (Au) 

Pelizaeus-Merzbacher Disease see Cerebral 
Sclerosis, Diffuse 

Penicillins 

intravenous, and myoclonus (letter) [Lothman] 
(reply) [Sackellares] 531 (Au) 

Pericarditis 

multiple sclerosis associated with eosinophilic 
vasculitis, hypocomplementemia and [Tanphai- 
chitr] 314 (My) 

Periodicity 

clinical significance of periodic EEG patterns 
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Periodicity—Continu=d 
[Kuroiwa] 15 (Ja), *orrection, 200 (Ap) 

progressive sapranucear palsy and hyperkalemie 
periodic paralysis Fester] 461 (Jy) 

Peripheral Newes 

human Schwann cels in tissue culture, histo- 
chemical anc ultrastructural studies [Askanas] 
329 (Je) 

perinatal sewrepathy as early manifestation of 
Krabbe”) disease [Lieberman] 446 (Jy) 

sensory neuropathy asseciated with primary bil- 
3ary cirrhesis, hissologic and morphometric 
studies [Charran] (Fe) 

Peroneal Nerve 

Strawberry pickers’ palsy [Koller] 320 (My) 

Personality 

carotid artery disease, carotid endarterectomy, 
and behavior [Kelly] 743 (De) 

Petit Mal Status see Status Epilepticus 

Phenantoin see Phenytoin 

Phenobarbital 

therapy for status e-ileptieus (letter) [Vijayan] 
325 (My) 

Phenylketonur:a 

autism and mental retardation, neuropathologic 
studies [Williams] 749 (De) 

Phenytoin 

anc chlorpromazme n treatment of spasticity 
[Cohan] 360 Je 

and formation of T lymphocyte rosettes [Neilan] 

589 (Se) 

effect of caleiun and-antacids on bioavailability 
af (letter) [Garnett] 467 (Jy) 

intexieation, periedic alternating nystagmus in 
[Campbell] 178 [Mm 

Phlegmasia Alba Downs see Thrombophlebitis 

Phosphodiesterase Inhibitors 

phthalazinel, -&rembeeytopenia, and amyotroph- 
ie latera: selerosis Engel] 320 (My) 

Phosphorus 

folate and mineral metabolism in poorly nour- 
ished epileptic chileren [Marcus] 772 (De) 

Photic Stimulation 

critieal frequency of 5hetic driving in diagnosis 
af multiple sclerosis, comparison to pattern 
evoked responses [Cohen] 80 (Fe) 

Phthalazinol 

thrembecytopenia, amyetrophic lateral sclerosis 
and [Engel] 220 (Mix) 

Physostigmine 

cholinomimetics ond memory, effect of choline 
chloride [Davis] 49 Ja) 

memory and cegnitive function in elderly, pre- 
liminary trial of [Drachman] 674 (Oc) 

Phytohemaggiutinins 

skin test, subaeute scerosing panencephalitis in 
one identical twin letter) [Yoshioka] 786 (De) 

Picks Disease c: Brain see Dementia, Prese- 
nile 

Pigment Epithelium ef Eye 

juvenile form af spomgy degeneration, instance 
of Kearns-Sayre syndrome? (letter) [Bolt- 
shauser] 256 (Ap) 

‘ophthalmoplegia plus’ or Kearns-Sayre syn- 
drome? (letter) [Rewland] (reply) [Goodhue] 


256 (Ap) 

Placenta see Materne|-Fetal Exchange 

Plasma 

plasma exchange imeffective in amyotrophic 
lateral sclerosis{Si-ani] 511 (Au) 

Platelets see Bioed Platelets 

Pleuropneumonie-Like Organisms see Myco- 
plasma 

Pneumcencep&alograpiy - 

holoproseneephaly, computerized tomographic 
and pneumoer-ph- findings with anatomic 
correlatien | Derakkshan] 55 (Ja) 

Pneumonia 

Legionnaires’ disease with profound cerebellar 
involvement [Shettr] 379 (Je) 


Poetry 
in praise of lomritudinal schism (letter) [Temple- 
ton] 399 (Je) 


Poisoning 
periodic alterratng nystagmus in phenytoin 
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Poisoning—Continued 
intoxication [Campbell] 178 (Mr) 

Poliomyelitis 

antecedent, amyotrophic lateral sclerosis with 
[Roos] 312 (My) 

syndrome like, associated with asthma, case 
report, literature review [Wheeler] 52 (Ja) 

viral disease like, juvenile muscular atrophy local- 
ized to arms [Singh] 297 (My) 

Polycythemia 

neonatal, causing multiple cerebral infarcts 
[Amit] 109 (Fe) 

Polydystrophic Oligophrenia see Mucopolysac- 
charidosis 

Polyneuritis 

immunoglobulin and complement deposits in 
nerves of patients with chronic relapsing poly- 
neuropathy [Dalakas] 637 (Oc) 

Polyradiculoneuritis 

Guillian-Barré-like polyneuropathy after renal 
transplant, possible association with cytomeg- 
alovirus infection [Bale] 784 (De) 

not-so-benign Miller Fisher syndrome, variant of 
Guillain-Barré syndrome [Blau] 384 (Je) 

unusual effects of metrizamide lumbar myelog- 
raphy, aseptic meningitis, arachnoiditis, com- 
municating hydrocephalus, and Guillain-Barré 
syndrome [Kelley] 588 (Se) 

Pons 

bilateral gaze paralysis with positive computer- 
ized tomography findings [DeCarvalho] 184 
(Mr) 

lower, pure metor hemiplegia due to hemorrhage 
in [Gobernado] 393 (Je) 

one and a hal? syndrome, occurrence after trau- 
ma with computerized tomography correlation 
[Smith] 251 «Ap) 

scoliosis and Parkinson's disease (letter) [Mars- 
den] 253 (reply) [Trabuechi] 254 (Ap) 

unilateral gumshot wound of, clinical, electro- 
physiologie, and neuroradiologic correlates 
[Boller] 278 (My) 

Postoperative Complications 

hyperbaric chamber treatment for ‘locked-in’ 
syndrome [Newman] 529 (Au) 

Posture 

positional headache and syncope associated with 
pseudomeningocele (letter) [Marlin] 736 (No) 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

Potassium see Hyperkalemia; Hypokalemia 

PPLO see Mycoplasma 

Prednisolone 

steroid treatment for experimental autoimmune 
myasthenia gravis [Barone] 663 (Oc) 

Pregnancy Complications 

chorea gravidarum, fatal case with neuropatho- 
logical observations [Ichikawa] 429 (Jy) 

Pregnancy Complications, Infectious 

oculocerebral malformations, reappraisal of 
Walker's "lissencephaly" [Chan] 104 (Fe) 

Primates 

small-diameter nonmyelinated axons in corpus 
callosum [Swadlow] 114 (Fe) 

Propranolol 

metoprolol in essential tremor as alternative to 
[Newman] 596 (Se) 

treatment of narcolepsy (letter) [Clark] (reply) 
[Kales] 736 (No) 

Proteinuria see Myoglobinuria 

Psychology 

psychological profiles in patients with multiple 
sclerosis [Peyser] 437 (Jy) 

Psychoses 

use of adrenal biopsy in diagnosing adrenoleuko- 
myeloneuropathy [Weiss] 634 (Oc) 

Psychoses, Presenile see Dementia, Presenile 

Psychoses, Senile see Dementia, Senile 

Psychoses, Texic 

duration of illness and response to tryptophan in 
Parkinson's disease (letter) [Bryant] (reply) 
[Beasley] 677 (Oc) 

treatment with tryptophan of levodopa-asso- 
ciated psychiatric disturbances [Beasley] 155 
(Mr) 


OSS BED EUCOQENREPUNE 


Pteroylglutamic Acid see Folic Acid 
Ptreoylpolyglutamic Acids see Folic Acid 
Pupil 

oval [Fisher] 502 (Au) 


Q 


Quadriplegia 

hyperbaric chamber treatment for ‘locked-in’ 
syndrome [Newman] 529 (Au) 

medial medullary syndrome in drug abuser [Mi- 
zutani] 425 (Jy) 

neonatal polycythemia causing multiple cerebral 
infarcts [Amit] 109 (Fe 


prevalence of spinal cord injury, reestimation — 


employing life table techniques [DeVivo] 707 
(No) 

pure motor, secondary to bilateral capsular hema- 
tomas [Obeso] 248 (Ap) 


Radiation 


CNS, effect on multiple sclerosis de novo CNS 


IgG synthesis [Tourtellette’ 620 (Oc) 
Radiation Injuries 
delayed radiation necrosis of brain contralateral 
to original tumor [Shewmon] 592 (Se) 
Radiography 
radiodense ions within tkird ventricular colloid - 
cyst [Donaldson] 246 (A») 
Radioimmunoassay 


A 


CSF antibody to myelin basic protein, measure- 3 


ment in multiple scleross and subacute scleros- | 
ing panencephalitis [Panitch] 206 (Ap) 
comprehensive viral immunology of multiple - 


» 


a 


sclerosis, III. analysis of CSF antibodies by Y 


[Forghani] 616 (Oc) 

Radioisotope Scanning see Radionuclide Imag- _ 
ing 

Radiology, Diagnostic X-Ray see Radiography 

Radionuclide Imaging 

brain, and cisternogra»hy, 
[Barnes] 369 (Je) 

CNS embolism due to arial myxoma, clinical 
features and diagnosis [Sandok] 485 (Au) 

radionuclide angiography of vascular lesions of 
spinal cord, efficacy in selecting patients for 
spinal angiography [Obayashi] 572 (Se) 

ventriculitis in adult delineated by brain scan, 
association with misleading findings on com- 
puterized tomography [Singh] 381 (Je) 

Radiotherapy 

arteriovenous malformations of brain, current 
concepts and treatment [Stein] 69 (Fe) 

cranial computerized tomography in childhood 
leukemia [Curless] 306 (My) 

epidural spinal cord compression in acute mye- 
logenous leukemia [Hiloebrand] 319 (My) 

Ramsay Hunt Syndrome see Cerebellar Ataxia 

Recall see Memory 

Receptors 

acetylcholine, antibodies in absence of neonatal 
myasthenia gravis (letter! [Gutmann] 738 
(No) 

Receptors, Androgen see Receptors, Steroid 

Receptors, Cholinergic 

botulism and memory [Haaland] 657 (Oc) 

Receptors, Glucocorticoid see Receptors, Ster- 
oid 

Receptors, Muscarinic see Receptors, Choliner- 


tomography in 


gic 
Receptors, Nicotinic see Receptors, Choliner- 


gic 

Receptors, Steroid 

possible role of androgen r»ceptors in amyotroph- 
ic lateral sclerosis, hypothesis [Weiner] 129 
(Mr) 


Recklinghausen's Disease of Nerve see Neuro- 


fibromatosis 
Recurrent Laryngeal 
Nerves 
Reflex 
not-so-benign Miller Fisher syndrome, variant of 


Nerve see Laryngeal 
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Reflex—Continued 
Guillain-Barré syndrome [Blau] 384 (Je) 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

Reflex, Ocular 

vestibulo-ocular reflexes in rabbits, reduction by 
intravenous diazepam [Barmack] 718 (No) 

Renal Arteries 

multiple sclerosis and polyarteritis (letter) [Mel- 
off] 786 (De) 

Renal Failure, Acute see Kidney Failure, Acute 

Renal Osteodystrophy 

proximal muscle weakness in uremia, case 
reports, literature review [Lazaro] 555 (Se) 

Research 

publication of hypotheses (letter) [Gindin] 63 
(Ja) 

Reserve Cell Carcinoma see Carcinoma, Oat 
Cell 

Respiration see Apnea 

Respiratory Distress Syndrome 

familial infantile myasthenia [Robertson] 117 
(Fe) 

Respiratory Failure see Respiratory Insufficien- 
cy 

Respiratory Insufficiency 

not-so-benign Miller Fisher syndrome, variant of 
Guillain-Barré syndrome [Blau] 384 (Je) 

Respiratory Tract Infections 

neurological syndromes and mycoplasmal infec- 
tions [Clyde] 65 (Fe) 

Response Interference see Cognition Disor- 
ders 

Retention (Psychology) see Memory 

Retinal Pigment Epithelium see Pigment Epithe- 
lium of Eye 

Retinol see Vitamin A 

Reviewers 

1979, gratitude expressed to, 62 (Ja) 

Reye’s Syndrome 

tissue lipids in hyperammonemic encephalopa- 
thies of childhood [Chaves-Carballo] 165 (Mr) 

Rickets, Renal see Renal Osteodystrophy 

RNA 

acridine orange-nucleic acid fluorescence, use in 
routine diagnostic muscle biopsies [Perl] 641 
(Oc) 

Roentgenography see Radiography 

Rupture 

of intracranial aneurysm during computerized 
tomography [Jordan] 465 (Jy) 

ruptured intracranial arterial aneurysm in first 
year of life [Keren] 392 (Je), (letter) [Vincent] 
602 (Se) 


S 


Saccades see Eye Movements 

Saccule see Labyrinth 

Salivary Gland Viruses see Cytomegaloviruses 

Salmonella Infections 

meningitis (letter) [Berk] 398 (Je) 

Sanfilippo's Syndrome see Mucopolysacchari- 
dosis 

Sarcoplasmic Reticulum 

anastomoses of transverse tubules with terminal 
cisternae in polymyositis [Chou] 257 (My) 

Scanning, Radioisotope see Radionuclide 
Imaging 

Schilder’s Disease see Encephalitis Periaxialis 

Schizophrenia 

bromocriptine and CF 25-397 in treatment of 
tardive dyskinesia [Tamminga] 204 (Ap) 

Schwann Cells 

human, in tissue culture, histochemical and 
ultrastructural studies [Askanas] 329 (Je) 

immunoglobulin and complement deposits in 
nerves of patients with chronic relapsing poly- 
neuropathy [Dalakas] 637 (Oc) 

Schwartz-Bartter Syndrome see Inappropriate 
ADH Syndrome 

Scintigraphy see Radionuclide Imaging 

Sclerosis, Disseminated see Multiple Sclerosis 

Sclerosis, Presenile see Dementia, Presenile 
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Scoliosis 

and Parkinson’s disease (letter) [Marsden] 253, 
(reply) [Trabuechi] 254 (Ap) 

Scotoma 

demyelinative chiasmal lesions [Spector] 757 
(De) 

Seasickness see Motion Sickness 

Seasons 

is there seasonal variation in birth of left-handed 
schoolgirls? (letter) [Hicks] (reply) [Leviton] 
254 (Ap) 

of birth of left-handers (letter) [McManus] (re- 
ply) [Leviton] 63 (Ja) 

Sensation 

interictal psychopathology in patients with ictal 
fear, examples of sensory-limbic hyperconnec- 
tion? [Hermann] 667 (Oc) 

lymphoma initially appearing with chin numb- 
ness (letter) [Dugan] 327 (My) 

Sensory Thresholds 

sensory neuropathy associated with primary bil- 
iary cirrhosis, histologic and morphometric 
studies [Charron] 84 (Fe) 

vibratory, in hands, comparison of patients with 
suprathalamic lesions with normal subjects 
[Roland] 775 (De) 

Serotonin 

lithium carbonate therapy for cluster headache, 
changes in number of platelets, and serotonin 
and histamine levels [Medina] 559 (Se) 

Serotonin Antagonists 

screening of antiserotoninergic drugs with 
genetically dystrophic chicken [Hudecki] 545 
(Se) 

Serotonin Blockaders see Serotonin Antago- 
nists 

Sex 

postural reflex gelastic seizures [Jacome] 249 
(Ap) 

Sex Factors 

is there seasonal variation in birth of left-handed 
schoolgirls? (letter) [Hicks] (reply) [Levitan] 
254 (Ap) 

psychological profiles in patients with multiple 
sclerosis [Peyser] 437 (Jy) 

Shingles see Herpes Zoster 

SIADH see Inappropriate ADH Syndrome 

Simian Virus 40 see SV40 Virus 

Skin Tests 

phytohemagglutinin, subaeute sclerosing panen- 
cephalitis in one identical twin (letter) [ Yoshio- 
ka] 786 (De) 

Skull 

arachnoid cysts in children [Menezes] 168 (Mr) 

macrocephaly with head growth parallel to 
normal growth pattern, neurological, develap- 
mental, and computerized tomography find- 
ings in full-term infants [Pettit] 518 (Au) 

Sleep Disorders 

clonazepam treatment of insomnia due to sleep 
myoclonus [Oshtory] 119 (Fe) 

Snake Venoms 

modified, in amyotrophic lateral sclerosis, lack of 
clinical effectiveness [Rivera] 201 (Ap) 

Somatosensory Cortex 

short latency evoked potentials in brain dead 
patients [Anziska] 222 (Ap) 

short-latency evoked potentials in multiple scle- 
rosis, comparison with auditory and visual 
evoked potentials [Green] 630 (Oc) 

Space Perception 

left hemisphere visual processes in case of right 
hemisphere symptomatology, implications for 
theories of cerebral lateralization [LeDoux] 157 
(Mr) 

sensory-specifie and fractional disorders of 
recent memory in man, isolated loss of visual 
recent memory [Ross] 198 (Ap) 

Spasm 

phenytoin and chlorpromazine in treatment of 
spasticity [Cohan] 360 (Je) 

spasmus nutans, mistaken identity [Antony] 373 
(Je), (letter) [Halpern] 737 (No) 

spastic gait and acquired aqueductal stenosis in 
adult [Watson] 116 (Fe) 


Spasm—Continued 

stiff-man syndrome with abnormalities in CSF 
and computerized tomography findings [Mai- 
da] 182 (Mr) 

Speech 

language-induced seizure, cortical origin [Lee] 
433 (Jy) 

Spinal Canal 

epidural spinal cord compression in acute mye- 
logenous leukemia [Hildebrand] 319 (My) 

Spinal Cord see also Myelography 

abscess caused by Listeria monocytogenes [Morri- 
son] 243 (Ap) 

comprehensive viral immunology of multiple 
sclerosis, I. clinical, epidemiologieal, and CSF 
studies [Johnson] 537 (Se) 

cough headache due to craniospinal pressure dis- 
sociation [Williams] 226 (Ap) 

intravenous penicilin and myoclonus (letter) 
[Lothman] (reply) [Sackellares] 531 (Au) 

myoclonus with vacuolar degenerat:on of anteri- 
or horn cells [Shivapour] 451 (Jy) 

radionuclide angiography of vascular lesions of, 
efficacy in selecting patients for spinal angiog- 
raphy [Obayashi] 572 (Se) 

subarachnoid hemorrhage secondary to spinal 
arteriovenous malformation and aneurysm, 
case report, literature review [Caroscio] 101 
(Fe) 

subarachnoid spinal hemorrhage in systemic 
lupus erythematosus [Fody] 173 (Mr) 

Spinal Cord Compression 

epidural, in acute myelogenous leukemia [Hilde- 
brand] 319 (My) 

from spinal subarachnoid hemorrhage (letter) 
[Ruff] 467 (Jy) 

multiple vertebral hemangiomas resembling me- 
tastases with [Zito] 247 (Ap) 

with paraplegia in myelofibrosis [Custwani] 389 
(Je) 

Spinal Cord Injuries 

prevalence of, reestimation employing life table 
techniques [DeVivo] 707 (No) 

Spinal Cord Neoplasms 

radionuclide angiography of vascular lesions of 
spinal cord, efficacy in selecting patients for 
spinal angiography [Obayashi] 572 (Se) 

Spinal Neoplasms 

multiple vertebral hemangiomas resembling me- 
tastases with spinal cord compression [Zito] 
241 (Ap) 

Spinal Nerve Roots 

gross demonstration of atrophic cauda equina 
roots in motor neuron disease [Meneses] 394 
(Je) ! 

Spinal Nerves 

amyloid neuropathy and tremor in Walden- 
stróm's macroglobulinemia [Bajada] 240 (Ap) 

Spinal Puncture 

cord compression from spinal subarachnoid 
hemorrhage (letter) [Ruff] 467 (Jy) 

meningitis and second lumbar puncture (letter) 
[Varki] 603 (Se) 

second lumbar puncture in aseptic meningitis 
(letter) [Magnussen] 398 (Je) 

Splenium 

normal interhemispheric visual transfer with 
incomplete section of [Greenblatt] 567 (Se) 

Status Epilepticus 

prolonged monosymptomatic, in adults, first 
onset of, epileptic aphasia [Racy] 419 (Jy), 
(letter) [Vollbracht] 787 (De) 

therapy for (letter) [Vijayan] 326 (My) 

Steele-Richardson-Olzewski Syndrome 

progressive supranuclear palsy and hyperkalemic 
periodic paralysis [Foster] 461 (Jy) 

Steroid Receptors see Receptors, Steroid 

Stiff-Man Syndrome see Muscle Rigidity 

Stimulation, Photic see Photic Stimulation 

Stroke see Cerebrovascular Disorders 

Subacute Sclerosing Panencephalitis 

CSF antibody to myelin basic protein, measure- 
ment in [Panitch] 206 (Ap) 

clinieal signifieance of periodic EEG patterns 
[Kuroiwa] 15 (Ja), correction, 200 (Ap) 
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Subacute Sclerosing Panencephalitis— 

Continued 

in ome identical tw-n (letter) [Yoshioka] 786 
(De 

quantitation of measies specific IgG, presence in 
CSF and brain extracts of patients with multi- 
ple scterosis [Mehta] 607 (Oc) 

dHemorrhage 

rupture of inteacranic] aneurysm during compu- 
ter-zed tomography [Jordan] 465 (J y) 

secondary to spinal a-teriovenous malformation 
anc ameurysm, case report, literature review 
[Carescio] 101 (Ee) 

spina: cerd compression from (letter) [Ruff] 467 
y 

spinal in systemie lupus erythematosus [Fody] 
173 (Mr) 

Subdure! Space see Meninges 

Sucticn 

spinal cord abseessscaused by Listeria monocyto- 
genes | Morrison E24: (Ap) 

Sulfamethoxazole 

trimethoprim with, response of CNS nocardiosis 
to [Smith] 72 (No) 

Sulfatidesis see Leukedystrophy, Metachromat- 
ic 

Supranuciear Palsy see Steele-Richardson- 
Otzewski Symdrcme 

Suprasellar Cyst see Craniopharyngioma 

SV40 Virus 

progressive muttifecal leukoencephalopathy, im- 
murofuorescent demonstration of simian vi- 
rus 30 antigen im CSF cells and response to 
cytarabine therapy [Peters] 497 (Au) 

Sweat nc 

abnorma facial, sportaneous internal carotid 
artery dissection and (letter) [Vijayan] (reply) 
[Mokri] 468 (Jy) 


Syncooe 
positione: headache amd, associated with pseu- 
dom=enmgoce'2 (letter) [Marlin] 736 (No) 


T 


Taic 

medial medullany syndrome in drug abuser [Mi- 
zutani]-425 (Jv) 

Tangier Disease see Fypolipoproteinemia 

Tegretol see Carbamazepine 

Telangiectasis 

clinical.and pathologic] spectrum of brain-stem 
vascular malfermatiens, long-term course sim- 
ulates multiple scieresis [Stahl] 25 (Ja) 

Tempora! Arteriiis 

inflammation of-tempocal artery associated with 
subaeute bacterial endocarditis and hepatitis B 
antigen [Govindan] 218 (My) 

Temporal Lobe 

sensory-specific and fractional disorders of 
recent memory in man [Ross] I. isolated loss of 
visual recent emorr, 193 (Ap); II. unilateral 
less cf tactile recent memory, 267 (My) 


fa.lure-of clorazepate to cause malformations or 
fetal wastage in rat [Corwin] 347 (Je) 
Tetramethy! Acridine Diamine see Acridine 


Orange 
Tetraplegia see Quadriplegia 
Thaiamus 


transient opsoclenus with thalamic hemorrhage 
[Keane] 423 (Jv) 

vibratory threskolds ir hands, comparison of 
patiemt= with suprathalamic lesions with 
normal subjects [Roland] 775 (De) 

Thiamine 

Wernicke'. encephalepathy in patients intrave- 
nously nourished for prolonged periods (letter) 
Luda) 255 (Api 

Wernicke'. encephalopathy in patients with 
tumors of lymphcid-hemopoietic system [De 
Reuck| 338 (Je: 

Thrembocytes see Blood Platelets 

Thr 

phthalazinel, thrembecy-openia, and am yotroph- 
ie latera! sclerosis [Engel] 320 (My) 
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Thrombophilebitis 

cerebral phiebothrombosis, complication of lym- 
phoma [Azzarelli] 126 (Fe) 

cerebral venous sinus thrombosis due to indwell- 
ing transvenous pacemaker catheter [Girard] 
113 (Fe) 

Thrombosis, Coronary see Coronary Disease 

Thrombosis, Venous see Thrombophlebitis 

Thymus-Dependent Lymphocytes see T-Lym- 
phocytes 

Thyrotoxicesis see Hyperthyroidism 

Tissue Culture 

human Schwann cells in, histochemical and 
ultrastruetural studies [Askanas] 329 (Je) 

Tocopherol see Vitamin E 

Toluene 

hypokalemic periodic paralysis in chronic expo- 
sure to [Bennett] 673 (Oc) 

Tomography, Transmission Computed see To- 
mography, X-Ray Computed 

Tomography, X-Ray Computed 

acetazolamide-induced improvement in hydro- 
cephalus [Donat] 376 (Je) 

acute disseminated encephalomyelitis after in- 
fluenza vaecination [Saito] 564 (Se) 

agenesis of eorpus callosum [Lynn] 444 (Jy) 

aphasia syndrome of stroke in left anterior cere- 
bral territory [Alexander] 97 (Fe) 

appearance of hypertensive encephalopathy 
[Rail] 310¢My) 

arachnoid cysts in children [Menezes] 168 (Mr) 

arteriovenous malformations of brain, current 
concepts and treatment [Stein] 1 (Ja) 

cerebral, in intracranial inflammatory disorders 
[Weisberg] 137 (Mr) 

cisterna magna cyst (letters) [Greenberg, Dar- 
wish] (repiy) [Alker] 469 (Jy) 

cranial, in «childhood leukemia [Curless] 306 
(My) 

cranial, in childhood neuroblastoma (letter) [Cur- 
less] 326 (My) 

crossed aphasia in right-handed bilingual Chi- 
nese man, second case [April] 342 (Je) 

cytomegalovirus and dual infection in infants 
[Bale] 236 (Ap) 

decreased numbers in presenile dementia, detec- 
tion in patients with otherwise normal scans 
[Naeser] 401 (Jy) 

enhancement patterns in cerebral infarction 
[Weisberg] 21 (Ja) 

findings in full-term infants, macrocephaly with 
head growth parallel to normal growth pattern 
[Pettit] 515 (Au) 

findings in neuro-Behcet’s disease [Dobkin] 58 
(Ja) 

findings, stif--man syndrome with abnormalities 
in CSF and [Maida] 182 (Mr) 

herpes simplex virus encephalitis, new diagnostic 
and clinica: features, results of therapy [Kos- 
kiniemi] 763 (De) 

holoprosencephaly, pneumography and, findings 
with anatemic correlation [Derakhshan] 55 
(Ja) 

in multiple sclerosis [Reisner] 475 (Au) 

in radionuclide brain imaging and cisternogra- 
phy [Barnes] 369 (Je) 

manifestations of tuberculous meningitis [Chu] 
458 (Jy) 

multiple sclerosis and cranial lesions (letter) 
[Aita] 738 (No) 

neonatal polyeythemia causing multiple cerebral 
infarcts [Amit] 109 (Fe) 

of demyelinating disease, atypical contrast 
enhancement in [Marano] 523 (Au) 

one and a half syndrome, occurrence after trau- 
ma with correlation using [Smith] 251 (Ap) 

periventricular low attentuations, normal find- 
ing in scans of neonates? [Estrada] 754 (De) 

positive findings, bilateral gaze paralysis with 
[DeCarvalhe] 184 (Mr) 

radiodense ions within third ventricular colloid 
cyst [Donaldson] 246 (Ap) 

rupture of intracranial aneurysm during [Jor- 
dan] 465 (Jy) 

scan findings in patients with autistic behavior 


Tomography, X-Ray Computed—Continued 
[Damasio] 504 (Au) 

sensory-specifie and fraetional disorders 
recent memory in man [Ross] I. isolated loss « 
visual recent memory, 193 (Ap); II. unilater 
loss of tactile recent memory, 267 (My) 

serial, multiple sclerosis and, delayed contra: 
enhancement of acute and early lesions [Mi 
rariu] 189 (Mr) 

spastic gait and acquired aqueductal stenosis i 
adult [Watson] 116 (Fe) 

unilateral gunshot wound of pons, clinical, ele 
trophysiologic, and neuroradiologic correlati 
[Boller] 278 (My) 

valproic acid and ncrmal scan in kinesiogen 
familia! paroxysmal choreoathetosis (lette 
[Suber] 327 (My) 

venticulitis in adult delineated by radionuclic 
brain scan, association with misleading fin 
ings on [Singh] 381 (Je) 

Touch 

evoked parietal spikes and childhood epilepsy [D 
Marco] 291 (My) 

left unilateral agraphia and tactile anomia, dis 
turbances seen after occlusion of anterior cere 
bral artery [Yamadori] 8$ (Fe) 

sensory-specific and fractional disorders o 
recent memory in man, unilateral loss of tactil 
recent memory [Ross] 267 (My) 

Tranquilizing Agents, Major 

bromocriptine and CF 25-897 in treatment o: 
tardive dyskinesia [Tamminga] 204 (Ap) 

neuroleptic malignant syndrome [Morris] 46! 
(Jy), correction, 692 (No) 

Tranxene see Clorazepate 

Trauma see Wounds and Injuries 

Tremor 

asterixis following metrizamide myelography 
[Rubin] 522 (Au) 

essential, metoprolol in [Newman] 596 (Se) 

juvenile muscular atrophy localized to arms 
[Singh] 297 (My) 

slow, and delay brainstem auditory-evoked 
responses in alcoholics [Rosenhamer] 293 
(My) 

Trigeminal Neuralgia 

baclofen in, effect on spinal trigeminal nucleus 
[Fromm] 768 (De) 

carbamazepine therapy in, clinical effects in rela- 
tion to plasma concentration [Tomson] 699 
(No) 

familial [Herzberg] 285 (My) 

Trigeminal Nuclei 

spinal, effect of baclofen in trigeminal neuralgia 
on [Fromm] 768 (De) 

Trimethoprim 

sulfamethoxazole with, response of CNS nocar- 
diosis to [Smith] 729 (No) 

Triple Symptom Complex see Behcet's Syn- 
drome 

Tryptophan 

duration of illness and response to, in Parkinson’s 
disease (letter) [Bryant] (reply) [Beasley] 677 
(Oc) 

treatment of levodopa-associated psychiatric dis- 
turbances [Beasley] 155 (Mr) 

Tuberculin-Type Hypersensitivity see Hypersen- 
sitivity, Delayed 

Tuberculoma 

optic nerve [Lana-Peixoto] 186 (Mr) 

Tuberculosis, Meningeal 

optic nerve tuberculoma [Lana-Peixoto] 186 
(Mr) 

tuberculous meningitis, computerized tomo- 
graphic manifestations [Chu] 458 (Jy) 

Tuberculosis, Miliary 

optic nerve tuberculoma [Lana-Peixoto] 186 
(Mr) 

Tuberous Sclerosis 

intraventricular aneurysm associated with [Ho] 
385 (Je) 

Tumors see Neoplasms 

Twins 

identical, subacute sclerosing panencephalitis in 
one (letter) [Yoshioke] 786 (De) 
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| . Ultrasonics see Echocardiography 
Unconsciousness see Syncope 
: Uremia 
l proximal muscle weakness in, case reports, liter- 
ature review [Lazaro] 555 (Se) 
» Urinary Tract infections 
hematogenous infection of subdural hematoma 
(letter) [Braun] 467 (Jy) 
Urine see Phenylketonuria 
. A Utricle see Labyrinth 
1 V 


E: 
ML 


ES: Vaccination Encephalitis see Encephalitis, 
Ev Post-Vaccinal 
» A Vacuolating Agent see SV40 Virus 
. Valproic Acid 
. and normal computerized tomographic scan in 
E . . kinesiogenie familial paroxysmal choreoathe- 
- en" tosis (letter) [Suber] 327 (My) 
i Van Bogaert’s Leukoencephalitis see Subacute 
it Sclerosing Panencephalitis 
E. dd Varicella-Zoster Virus 
$ penes of varicella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 
. Vascular Headache 
E carbonate therapy for cluster headache, 
= ehanges in number of platelets, and serotonin 
and histamine levels [Medina] 559 (Se) 
E culitis 
ebral transmural angiitis and ruptured aneu- 
" E - rysm, complication of systemic lupus erythe- 
TE . matosus [Kelley] 526 (Au) 
v eosinophilic multiple sclerosis associated with 
pericarditis, hypocomplementemia and [Tan- 
 Dhaichitr] 314 (My) 
multiple sclerosis and polyarteritis (letter) [Mel- 
off] 786 (De) 
pathogenesis of varicella-zoster angiitis in CNS 
[Linnemann] 239 (Ap) 
subarachnoid spinal hemorrhage in systemic 
lupus erythematosus [Fody] 173 (Mr) 
ae Vasodilation 
. aging and cerebral vasodilator responses to 
* ji hypercarbia, responses in normal aging and in 
|. persons with risk factors for stroke [Yamamo- 
to) 489 (Au) 
. .  Masopressins see Inappropriate ADH Syn- 
|. . drome 
= Venous Thrombosis see Thrombophlebitis 
 Ventriculitis see Encephalitis 
»  . Mentriculography, Cerebral 
| A pediatric metrizamide [Swick] 582 (Se) 
. Verbal Behavior see Language Disorders 
_ Verbal Learning see Language Disorders 
Vertebral Artery 
J aging and cerebral vasodilator responses to 
E. |».  hypercarbia, responses in normal aging and in 
‘wie persons with risk factors for stroke [Yamamo- 
E to] 489 (Au) 
effect of aging on eye tracking [Spooner] 575 
n G9 
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Vestibular edit 

oculomotor and oculovestibular functions in hem- 
ispherectomy patient [Estafiol] 365 (Je) 

vestibulo-ocular reflexes in rabbits, reduction by 
intravenous diazepam [Barmack] 718 (No) 

Vestibular Function Tests 

failure of fixation suppression of caloric nystag- 
mus and ocular motor abnormalities [Sato] 35 
(Ja) 

Vibration 

vibratory thresholds in hands, comparison of 
patients with suprathalamie lesions with 
normal subjects [Roland] 775 (De) 

Vidarabine 

herpes simplex virus encephalitis, new diagnostic 
and clinical features, results of therapy [Kos- 
kiniemi] 763 (De) 

Violence 

violent automatism in partial complex seizure 
[Ashford] 120 (Fe) 

Viruses 

comprehensive viral immunology of multiple 
sclerosis, I. clinical, epidemiological, and CSF 
studies [Johnson] 537 (Se); I]. analysis of serum 
and CSF antibodies by standard serologic 
methods [Cremer] 610; III. analysis of CSF 
antibodies by radioimmunoassay [Forghani] 
616 (Oc) 

Vision 

sensory-specific and fractional disorders of 
recent memory in man, isolated loss of visual 
recent memory [Ross] 193 (Ap) 

visual function of extrageniculo-calcarine system 
in man, relationship to cortical blindness [Cele- 
sia] 704 (No) 

visual loss in bright light (letter) [Diegel] (reply) 
[Furlan] 399 (Je) 

Vision Disorders 

cavitary developmental defects of optic disc, 
visual loss associated with optic pits and colo- 
bomas [Corbett] 210 (Ap) 

left hemisphere visual processes in case of right 
hemisphere symptomatology, implications for 
theories of cerebral lateralization [LeDoux] 157 
(Mr) 

Visual Fields 

demyelinative chiasmal lesions [Spector] 757 
(De) 

Visual Pathways 

comparison of pattern and diffuse-light visual 
evoked responses in definite multiple sclerosis 
[Wilson] 30 (Ja) 

critical frequency of photic driving in diagnosis 
of multiple sclerosis, comparison to pattern 
evoked responses [Cohen] 80 (Fe) 

normal interhemispheric visual transfer with 
incomplete section of splenium [Greenblatt] 
567 (Se) 

short-latency somatosensory evoked potentials in 
multiple sclerosis, comparison with auditory 
and visual evoked potentials [Green] 630 (Oc) 

visual evoked potentials elicited by circular grat- 
ing [Ochs] 308 (My), correction, 581 (Se) 

visual evoked responses in pernicious anemia 
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Visual PA T A 
(letter) [Rees] 397 (Je) 

visually evoked response asymmetries in fa 
with congenital nystagmus, possible evid 
of abnormal visual projections [Meienberg 
(No) 

Vitamin A 

abetalipoproteinemia, 2 cases, review of the 
[Illingworth] 659 (Oc) 

Vitamin B 1 see Thiamine 

Vitamin B12 

reversible neurological deficits in patients 
normal serum levels of (letter) [Ruff] 
(Ap) 

Vitamin B12 Deficiency 

coma and axonal degeneration in [Kosik] 
(Se) i 

Vitamin D 

folate and mineral metabolism in poorly 
rished epileptic children [Marcus] 772 (De 

Vitamin E 

abetalipoproteinemia, 2 cases, review of the 
[Illingworth] 659 (Oc) 

Vitamin M see Folic Acid 

Vonderahe, Alphonse R. (1896-1979) 

obituary [Forster] 470 (Jy) 

VZ Virus see Varicella-Zoster Virus 


w 
Waldenström’s Macroglobulinemia see Mz 
globulinemia 
Walker's "Lissencephaly" 
oculocerebral malformations, reappraisal 


[Chan] 104 (Fe) 

Wernicke’s Encephalopathy 

in patients intravenously nourished for 
longed periods (letter) [Luda] 255 (Ap) 

in patients with tumors of lymphoid-hemopc 
systems [De Reuck] 338 (Je) 

noninvasive regional cerebral blood flow 
surements in dementia [Yamaguchi] 410 | 

Withdrawal Symptoms see Drug Withdr 
Symptoms 

Wounds and Injuries 

one and a half syndrome, occurrence after : 
ma with computerized tomography correl: 
[Smith] 251 (Ap) 

Wounds, Gunshot 

unilateral, of pons, clinical, electrophysiol 
and neuroradiologic correlates [Boller] 


(My) 


X 
X-Ray, Diagnostic see Radiography 
X-Ray Therapy see Radiotherapy 
X-Ray Tomography, Computed see Tom 
phy, X-Ray Computed 
z 


Zona see Herpes Zoster 
Zoster see Herpes Zoster 
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ISCHEMIC ATTACK: 
7 BUFFERIN IS A BETTEI 
WAY TO TAKE ASPIRIN. 


BETTER THAN BAYER FOR 
GASTRIC TOLERANCE IN A 
SERIES OF 14-DAY STUDIES 


At two-tablet doses q.i.d. (twice the level appropriate 
for TIA) in a particular series of 14-dav gastric toleran 
studies utilizing a crossover design among 182 normal 
^ | - as A 49% ` ff » d y^ às " » 2 4 fr B: , £4 ® 
subjects, 49% suffered gastric upset from Bayer 
Aspirin. Most of these reacting subjects took Bufferin 
without discomfort. 


There is evidence that aspirin is safe and effec- 
tive for reducing the risk of recurrent transient 
ischemic attacks or stroke in men who have 
had transient ischemia of the brain due to fibrin 
platelet emboli. 

There is no evidence that aspirin is effective in 
reducing TIAS in women, or is of benefit in the 
treatment of completed strokes in men or women. 

Patients presenting with signs and symptoms of 
TIAs should have a complete medical and neuro- 
logic evaluation. Consideration should be given 
to other disorders which resemble TIAS. 

It is important to evaluate and treat, if appro- 
priate, other diseases associated with TIA's and 
stroke such as hypertension and diabetes. 


The recommended Bufferin® dosage for TLA is 1296 
mg. a day (648 mg. twice a day or 324 mg. 
four times a day). 


BUFFERIN: A BETTER WAY 

TO TAKE ASPIRIN WHEN 
LONG-TERM USE IS ADVISED 
For full aspirin benefits, plus excellent gastric toleranc 
your patients deserve Bufferin: the daily dosage aspirir 
For complimentary samples of Bufferin, please write: 
Bufferin, PO. Box 65, Elizabeth, New Jersey 07207. 
Composition: Each Bufferin tablet contains aspirin 324 mg. and the 


antacid Di-Alminate” (Brstol-Myers’ brand of Aluminum Glvcinate 
45.6 mg. and Magnesium Carbonate 97.2 mg.). © 1980, Bristol-Myers Co. 





Barely out of kindergarten, 
but already veterans — 


and already refractory 


While some patients can be 
maintained indefinitely on a 
particular anticonvulsant, others 
in time become refractory. Or 
develop persistent side effects. 
It then becomes necessary 
to choose another effective 
anticonvulsant. ... 


Yvonne— 
Lennox-Gastaut syndro 


Marion— 
myoclonic seizures 


Chad— 


akinetic seizures 





How many anticonvulsants 
can give patients like these 





all these advantages? 


Established efficacy in akinetic/myoclonic seizures 

Used alone or as an adjunct, Clonopin ? (clonazepam/Roche) 
—a benzodiazepine with specific and potent anticonvulsant 
properties—has proved clinically effective in reducing che fre- 
quency and/or severity of akinetic and myoclonic seizures and 
Lennox-Gastaut syndrome (petit mal variant). It also may be 
useful in absence seizures (petit mal) where succinimide therapy 
has failed. 


Longer half-life (18 to 50 hours) for more flexible dosage 
The longer half-life of Clonopin—more than twice that of 
valproic acid, for instance—produces a more flexible dosage 
regimen that may enhance patient compliance. It mears, too, 
thar "breakthrough" seizure activity is less likely with an inad- 
vertently skipped dose. 





Fewer G.I. upsets and appetite problems 
Gastrointestinal problems are relatively uncommon with 
Clonopin, another factor that encourages patient compliance. 


Proven safety with long-term administration 

On Clonopin therapy, the most frequently noted side 
effects—drowsiness and ataxia—generally have been dose- 
related and could often be controlled by dosage adjustment. 
Behavior problems have been noted in some children. (Foz 
more detailed side effects and precautions, see prescribing 
information which appears on next page.) 


And also: 

* Can be taken at bedtime 

* Does not interact with anticoagulants or aspirin 

* Can be used concomitantly with most other anti- 
convulsants * 

* [s compatible with a ketogenic diet 


“Please see Precautions section of complete product information. 


(CLONOPINe 


clonazepam/ Roche 
For patients with minor motor seizures 


(CDM see next page for complete product information. 














er 0.5-mg, l-mg and 2-mg tablets 


* 
* > 


Complete Product Information: 
On cription: Chemically, clonazepam is 5-(2-chlorophenyl)-1,3-dihydro-7-nitro- 











































à at y araa as are convulsions produced by photic stimulation in suscep- 
aboons. A taming effect in aggressive primates, muscle weakness and 


e oral dose administration of Clonopin to humans gave maximum blood levels 

J, in most cases, within one to two hours. The half-life of the parent com- 

j varied from approximately 18 to 50 hours, and the major route of excretion 

| the urine. In humans, five metabolites have been identified. In general, the 

isformation of clonazepam followed two pathways: oxidative hydroxylation 

th C3 position and reduction of the 7-nitro function to form 7-amino and/or 

tyl-amino derivatives. 

itions: Clonopin is useful alone or as an adjunct in the treatment of the 

x-Gastaut syndrome (petit mal variant). akinetic and myoclonic seizures. In 

ts s with absence seizures (petit mal) who have failed to respond to suc- 

des, Clonopin may be useful. 

me studies, up to 30% of patients have shown a loss of anticonvulsant activity, 
ften within three months of administration. In some cases, dosage adjustment 

may | eestablish efficacy. 

Contraindications: Clonopin should not be used in patients with a history of 

sitivity to benzodiazepines, nor in patients with clinical or biochemical evidence 

ic nificant liver disease. It may be used i in patients with open angle glaucoma 


DA 


nings: Since Clonopin produces CNS depression, patients receiving this drug 
Jld be cautioned against engaging in hazardous occupations requiring mental 

er ess, such as operating machinery or driving a motor vehicle. They should 

o be warned about the concomitant use of alcohol or other CNS- -depressant 

4 igs during Clonopin therapy (see Drug Interactions). 

Usa ge in Pregnancy: The effects of Clonopin in human pregnancy and nursing 

infants are unknown. 

pH lecent reports suggest an association between the use of anticonvulsant drugs by 

pA vomen with epilepsy and an elevated incidence of birth defects in children born to 

. dtr ese women. Data are more extensive with respect to diphenylhydantoin and 

phenobarbital, but these are also the most commonly prescribed anticonvulsants; 

less Systematic or anecdotal reports suggest a possible similar association with 

p use of all known anticonvulsant drugs. 

e reports suggesting an elevated incidence of birth defects in children of drug- 

“treated epileptic women cannot be regarded as adequate to prove a definite cause 

and effect relationship. There are intrinsic methodologic problems in obtaining 

a dequate data on drug teratogenicity in humans; the possibility also exists that 

oth ther factors, e.g., genetic factors or the epileptic condition itself, may be more 
im portant than drug therapy in leading to birth defects. The great majority of 

- mothers on anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom the drug 

is dministered to prevent seizures because of the strong possibility of precipitat- 

| ing status epilepticus with attendant hypoxia and threat to life. In individual cases 
where the severity and frequency of the seizure disorder are such that the removal 

ledication does not pose a serious threat to the patient, discontinuation of the 

L itd may be considered prior to and during pregnancy, although it cannot be said 

ih any confidence that even mild seizures do not pose some hazards to the 

d Koping embryo or fetus. 

E^ considerations should be weighed in treating or counseling epileptic women 


wher Athe clinical situation warrants the risk. Mothers receiving Clonopin should not 

. bre st-feed their infants. 

_In a two-generation reproduction study with Clonopin given orally to rats at 10 or 

. 100 | mg/kg/day, there was a decrease in the number of pregnancies and a de- 

| cC 'ease in the number of offspring surviving until weaning. When Clonopin was 

. administered orally to pregnant rabbits at 0.2, 1.0, 5.0 or 10.0 mg/kg/day, a 

- nondose-related incidence of cleft palates, open eyelids, fused sternebrae and 

F: limb defects was observed at the 0.2 and 5.0 mg/kg/day levels. Nearly all of the 

f malformations were seen from one dam in each of the affected dosages. 

‘Usage i in Children: Because of the possibility that adverse effects on physica! or 
mental development could become apparent only after many years, a benefit- risk 

T consideration of the long-term use of Clonopin is important in pediatric patients. 

_ Physical and Psychological Dependence: Withdrawal symptoms similar in char- 
-acter to those noted with barbiturates and alcohol have occurred following abrupt 
discontinuance of benzodiazepine drugs. These symptoms include convulsions, 
tremor, abdominal and muscle cramps, vomiting and sweating. Addiction-prone 

. *individuals, such as drug addicts or alcoholics, should be under careful surveil- 





lance when receiving benzodiazepines because of the precisposition of such 
patients to habituation and dependence. 


Precautions: When used in patients in whom several different types of seizure 
disorders coexist, Clonopin may increase the incidence or precipitate the onset of 
generalized tonic-clonic seizures (grand mal). This may require the addition of 
appropriate anticonvulsants or an increase in their dosages. The concomitant use 
of valproic acid and clonazepam may produce absence status. 

Periodic blood counts and liver function tests are advisable during long-term 
therapy with Clonopin (clonazepam/Roche). 

The abrupt withdrawal of Clonopin, particularly in those patients on long-term, 
high-dose therapy, may precipitate status epilepticus. Therefore, when discontinu- 
ing Clonopin, gradual withdrawal is essential. While Clonopin is being gradually 
withdrawn, the simultaneous substitution of another anticonvulsant may be indi- 
cated. Metabolites of Clonopin are excreted by the kidneys:to avoid their excess 
accumulation, caution should be exercised in the administration of the drug to 
petients with impaired renal function. 

Clonopin may produce an increase in salivation. This should be considered before 
giving the drug to patients who have difficulty handling secretions. Because of this 
ard the possibility of respiratory depression, Clonopin shouid be csed with caution 
in patients with chron:c respiratory diseases. 

Adverse Reactions: The most frequently occurring side effects o° Clonopin are 
referable to CNS depression. Experience to date has showr that drowsiness has 
occurred in approximately 50% of patients and ataxia in approximately 30%. In 
scme cases, these may diminish with time; behavior problems have been noted in 
approximately 2596 o! patients. Others, listed by system, are: 

Neurologic: Abnormal eye movements, aphonia, choreiform movements, coma, 
diplopia, dysarthria, dysdiadochokinesis, "glassy-eyed" appearance, headache, 
hemiparesis, hypotonia, nystagmus, respiratory depression. slurred speech, 
tremor, vertigo. 

Psychiatric: Confusion, depression, forgetfulness, hallucinations, nysteria, in- 
creased libido, insomnia, psychosis, suicidal attempt (the cehavior effects are 
more likely to occur in patients with a history of psychiatric disturbances). 
Respiratory: Chest congestion, rhinorrhea, shortness of breath, hypersecretion in 
upper respiratory passages. 

Cardiovascular: Palpitations. 

Dermatologic: Hair loss, hirsutism, skin rash, ankle and facial edema. 
Gastrointestinal: Anorexia, coated tongue, constipation, diarrhea, dry mouth, 
encopresis, gastritis, hepatomegaly, increased appetite, nausea, sore gums. 
Genitourinary: Dysuria, enuresis, nocturia, urinary retention 

Musculoskeletal: Muscle weakness, pains. 

Miscellaneous: Dehydration, general deterioration, fever, lynphadenopathy, 
weight loss or gain. 

Hematopoietic: Anemia, leukopenia, thrombocytopenia, ecsinophilia. 

Hepatic: Transient elevations of serum transaminases and alkaline phosphatase. 
Drug Interactions: The CNS-depressant action of the benzodiaz2pine class of 
drugs may be potentiated by alcohol, narcotics, barbiturates, norbarbiturate hyp- 
notics, antianxiety agents, the phenothiazines, thioxanthene and butyrophenone 
classes of antipsychotic agents, monoamine oxidase inhib tors and the tricyclic 
antidepressants, and by other anticonvulsant drugs. 

Overdosage: Symptoms of Clonopin overdosage, like those procuced by other 
CNS depressants, include somnolence, confusion, coma and diminished reflexes. 
Treatment includes monitoring of respiration, pulse and bloed pressure, general 
supportive measures and immediate gastric lavage. Intravenous “luids should be 
administered and an adequate airway maintained. Hypotension may be combated 
by the use of levarterenol or metaraminol. Methylphenidate-or caffeine and sodium 
benzoate may be given to combat CNS depression. Dialysis is of no known value. 
Dosage and Administration: /nfants and Children: Clonopin is administered or- 
ally. In order to minimize drowsiness, the initial dose for infants and children (up to 
10 years of age or 30kg of body weight) should be between 0.01 *o 0.03 mg/kg/day 
but not to exceed 0.05 mg/kg/day given in two or three divided doses. Dosage 
should be increased by no more than 0.25 to 0.5 mg every third cay until a daily 
rraintenance dose of 0.1 to 0.2 mg/kg of body weight has been reached unless 
seizures are controlled or side effects preclude further increase. Whenever possi- 
bie, the daily dose should be divided into three equal doses. If doses are not 
equally divided, the largest dose should be given before retiring. 

Adults: The initial dose for adults should not exceed 1.5 mc*day civided into three 
doses. Dosage may be increased in increments of 0.5 to 1 mg every three days 
until seizures are adequately controlled or until side effects preclude any further 
increase. Maintenance dosage must be individualized for each patient depending 
uoon response. Maximum recommended daily dose is 20 mg. 

The use of multiple anticonvulsants may result in an increase of depressant ad- 
verse effects. This should be considered before adding Cicnopin to an existing 
anticonvulsant regimen. 

How Supplied: Scored tablets—0.5 mg, orange; 1 mg, blue; 2 mg, white— 
Prescription Paks of 100. 


Roche Laboratories 
Divisian of Hoffmann-La Roche Inc. 
Nutley New Jersey 07110 
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This bi-monthly publication is an invaluable 
source of information on the latest develop- ^ 
s Meetings ments in medical computing technology. A 
Produced by the AMA Computer Systems in P d 

Medicine Program, Computers and a, Subscriber Services 
Medicine reports on the ways computer — 4^, “metican Medical 

technology is used clinically and administra- — Jf 535 N. Dearborn St. 
tively in private practices, hospitals, clinics, ^ , 4 Chicago, IL 60€10 
and medical societies. Á | wish to subscribe to Comput- 


^ m | 
The format of Computers and Medicine s .. coo m arene Ress ae 


e Laboratory emphasizes brief articles which convey the ^ check (payable to AMA) for 
fundamental concepts involved in applica- ^D Sa. 
tions currently in use, as well as those in ¥ aoe EE 6 issues 
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board eligible or certified Neurol- 
(ist wanted for the adult neurol- 
osy section of a 143-physician, 
multi-specialty Clinic. In-depth ex- 
perience in EMG and/or evoked 
petentials preferred. EEG respon- 
sisility is adequately covered, this 
background not essential. Gun- 
dersen Clinic, Ltd. is in a progres- 
sise community with expanding 
umversity and private college. 
Posulation 50,000. Cultural and 
remeational facilities. Beautiful 
seEing; good schools. Excellent 
persien program, no investment 
required. Service organization. 
Wrive: J. Michael Hartigan, M.D., 
Charman, Personnel Committee, 
Gurmiersen Clinic, Ltd., 1836 
Souh Avenue, La Crosse, WI 
54611 




















NEUROLOGIST 


to asssciate in a twelve physician 
multissecialty clinic in Mississippi 
cy c 50,090 with a patient 
service area of over 250,000. 
Excellent schools, outstanding 
cu*doo activities and cultural 
opportenities. Modern office adja- 
cent to 155 bed fully accredited 


acute rare suburban hospital. 
Financie! assistance available. 
Send confidential inquiries and 
curriculum vitae to: 


K. 2. Roberts, Manager 
Paysician Placement 
Hospital Corporation 

of America 
Dne Park Plaza 
Nashville, Tennessee 37203 








THIRD INTERNATIONAL WORKSHOP 
NEUROLOGICAL SURGERY OF 
THE EAR AND SKULL BASE 


sponsored jointly by 


EAR RESEARCH FOUNDATION OF FLORIDA 


and the 


EAR RESEARCH INSTITUTE 


February 14 — 20, 1981 
Newporter Inn 
Newport Beach, California 


The popular, biennial workshops provide a forum 
where the neurosurgeon and the otolaryngolo- 
gist can discuss the numerous problems in which 
their expertise overlaps. Leaders in each spe- 
cialty will give new insight into the latest available 
diagnostic and treatment modalities. 


ORGANIZING COMMITTEE 


Los Angeles: 

Derald E. Brackmann, M.D., Chairman 
William F. House, M.D. 

William E. Hitselberger, M.D. 

Patrick J. Wade, M.D. 


Sarasota: 


Herbert Silverstein, M.D. 
Horace Norrell, M.D. 
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Neurotology and Otolaryngology Neurosurgery 
Derald E. Brackmann, M.D. Ronald |. Apfelbaum, M.D. 
Jack D. Clemis, M.D. John P. Girvin, M.D. 

John J. Conley, M.D. William E. Hitselberger, M.D. 
Antonio De La Cruz, M.D. Yoshio Hosobuchi, M.D. 
Ugo Fisch, M.D. Peter Jannetta, M.D. 
Michael E. Glasscock Ill, M.D. Theodore Kurze. M.D. 
John W. House, M.D. Edward Laws, M.D. 
William F. House, M.D. Leonard A. Malis, M.D. 
Sam E. Kinney, M.D. Horace Norrell, M.D. 
Brian F. McCabe, M.D. Donald R. Olson, M.D. 
Mark May, M.D. Robert W. Rand, M.D. 
Andrew Morrison, M.D. Albert L. Rhoton, M.D. 
Ralph A. Nelson, M.D. Oscar Sugar, M.D. 

Jerald V. Robinson, M.D. Patrick J. Wade, M.D. 
Herbert Silverstein, M.D. Martin Weiss, M.D. 







Mansfield F.W. Smith, M.D. M. Gazi Yasargil, M.D. 
Harvey M. Tucker, M.D. 


Other Specialties 











Don Dalessio, M.D. Robert Levine, M.D. 
Don Eiddington, Ph.D. James Nelson, M.D. 
E.W. Johnson, Ph.D. Richard M. Witten, M.D. 





Grant Hyashima, M.D. 





Category | Credit — 32 hours 
Fees: 

$500 — Practicing Physician 
$250 — Residents, Fellows, 
Armed Services 









For further information write: 
Neurological Workshop 

c/o Ear Research Institute 
256 South Lake Street 

Los Angeles, CA 90057 

(213) 483-4431 








New light from a trusted source 


Since the turn of the century, 
Mead Johnson has earned 
the trust of the medical community 
to produce quality medications 
in a variety of therapeutic categories. 
Now, Mead Jehnson research efforts 
in psychcpharmacotherapy 
have brought to light new medications 
for depressec and anxious patients. 
Venturing into promising new areas of therapy 
is a Commitment at Mead Johnson. 
Whether producing antibiotic, anticancer 
cardiovascular or psychotropic medications, 
we will apply our pharmaceutical expertise 
in new and challenging ways 


for the benefit of generations to come. 


Mead Himen 


PHARMACEUTICAL DIVISION 


c) 1980 Mead Johnson 
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first choice for trigeminal — ^ - 





neuralgia (tic douloureux) 


Carbamazepine is the most likely to 
succeed. Abouttwc thircs ofthe 
patients with tic douloureux will achieve 
satisfactory pain relief wizh this drug.’ 


Tegretol has " ... been found to 
suppress or shorten the curation of 
the attacks.''? N- 


helps avoid surgery 


Tegretol may obviate the need for 

surgery. For example, in glossopharyn- 
geal neuralgia, "Carbamazepinenow  . 
may relieve the risk of intracranial MN 
surgery in the elderly or in high-risk de 
patients."? "...meny neurosurgeons 
feel that surgery in any fo-m should be 
employed only when this drug [carbam- — 
azepine] has failed to control painat 
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dose levels as high as 1200 mg/day.”* _ He 
NOTE: Please see the boxed warning e 
concerning blood abnormalities and the /— 


necessity for repeated blood counts. 
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For further details, please read the prescribing — iM 
information summarized on the next page. pa 
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Tablets of 200 mg 


Brief Summary of Prescribing Information 


WARNING 

SERIOUS AND SOMETIMES FATAL ABNOR- 
MALITIES OF BLOOD CELLS (APLASTIC ANEMIA, 
AGRANULOCYTOSIS, THROMBOCYTOPENIA, 
AND LEUKOPENIA) HAVE BEEN REPORTED 
FOLLOWING TREATMENT WITH TEGRETOL, 
CARBAMAZEPINE. 


EARLY DETECTION OF HEMATCLOGIC CHANGE 
IS IMPORTANT SINCE, IN SOME PATIENTS, 
APLASTIC ANEMIA IS REVERSIBLE. 


COMPLETE PRETREATMENT BLOOD COUNTS, 
INCLUDING PLATELET AND POSSIBLY RE- 
TICULOCYTE AND SERUM IRON, SHOULD BE 
OBTAINED. ANY SIGNIFICANT ABNORMALITIES 
SHOULD RULE OUT USE OF THE DRUG. 


THESE SAME TESTS SHOULD BE:REPEATED 
AT FREQUENT INTERVALS, POSSIBLY WEEKLY 
DURING THE FIRST THREE MONTHS OF 
THERAPY AND MONTHLY THEREAFTER FOR 
AT LEAST TWO TO THREE YEARS. THE DRUG 
SHOULD BE STOPPED IF ANY EVIDENCE OF 
BONE MARROW DEPRESSION DEVELOPS. 


PATIENTS SHOULD BE MADE AWARE OF THE 
EARLY TOXIC SIGNS AND SYMPTOMS OF A PO- 
TENTIAL HEMATOLOGIC PROBLEM, SUCH AS 
FEVER, SORE THROAT, ULCERS IN THE MOUTH, 
EASY BRUISING, PETECHIAL OR 

PURPURIC HEMORRHAGE, AND SHOULD BE 
ADVISED TO DISCONTINUE THE DRUG AND 

TO REPORT TO THE PHYSICIAN IMMEDIATELY 
IF ANY SUCH SIGNS OR SYMPTOMS APPEAR. 


This drug is not a simple analgesic and should 
not be used for the relief of trivial aches or pains. 
Treatment of epilepsy should be restricted to 
those classifications listed under "Indications." 


Before prescribing Tegretol, the physician should 
be thoroughly familiar with the details of this 
prescribing information, particularly regarding 
use with other drugs, especially those which ac- 
centuate toxicity potential. 


Indications Epilepsy: Tegretol is indicated for the fol- 


lowing conditions in patients who have not re- 
sponded satisfactorily to treatment with other 
agents such as phenytoin, phenobarbital, and/or 
primidone: 








Ts T Partial seizures with complex symptomatology 


~ (psychomotor, temporal lobe). Patients with these 


seizures appear to show greater improvement than 
those with other types. 


2.Generalized tonic-clonic seizures (grand mal). 


3.Mixed seizure patterns which include the above, or 


other partial or generalized seizures 


Absence seizures (petit mal) do not appear to be 
controlled by Tegretol. 


Because of the necessity for frequent laboratory 
evaluation for potentially serious side ef'ects, 
Tegretol is not recommended as the drug of first 
choice in seizure disorders. It should be reserved 
for patients whose seizures are difficul: to control 
and/or patients experiencing marked side effects 
(e.g.. excessive sedation). 


Trigeminal Neuralgia: Tegretol is indiceted in the 
treatment of the pain associated with true trigeminal 
neuralgia. 


Beneficial results have also been reported in glos- 
sopharyngeal neuralgia. 


Contraindications Tegretol should not te used in pa- 


tients with a history of previous bone rrarrow de- 
pression and/or hypersensitivity to the drug. or in 
patients with a known sensitivity to any of the tricy- 
clic compounds, such as amitriptyline, desipra- 
mine, imipramine, protriptyline, nortrip’yline, etc. 
Likewise, on theoretical grounds its use with 
monoamine oxidase inhibitors is not rec- 
ommended. When administering Tegretol to pa- 
tients receiving MAO inhibitors, the MAO inhibitors 
should be discontinued and as long a drug-free 
interval should elapse as the cl nical situation per- 
mits with a minimum of fourteen days. 


Warnings The drug should be discontinued if evi- 


dence of significant bone marrow dep-ession oc- 
curs. In general, Tegretol should be discontinued if 
a patient sustains evidence of marrcw suppression 
as follows: 


less than 4.0 m/crm 
less than 3296 
less than 11 gm% 


1) Erythrocytes 
Hematocrit 
Hemoglobin 


2) Leukocytes less than 4000/cmm 


3) Platelets less than 100,000/cmm 


4) Reticulocytes less than 2.396 (20,000/cmm) 


5) Serum iron greater than 150 43m% 


Patients with a history of adverse hematologic 
reaction to any drug may be particularly at risk. 


Usage in Pregnancy: The effects of Tegretol in 
human pregnancy and nursing infants are un- 
known. Breakthrough bleeding nas been reported 
among patients receiving concomitant oral con- 
traceptives and their reliability may be adversely 
affected. 


Recent reports suggest an association between 
the use of anticonvulsant drugs by women with 
epilepsy and an elevated incidence of birth de- 
fects in children born to these women. Data are 
more extensive with respect to ciphenylhydantoin 
and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants tess sys- 
tematic or anecdotal reports suggest e possible 
similar association with the use of all kncwn an- 
ticonvulsant drugs. 


The reports suggesting an elevated incidence of 
birth defects in children of drug-treated epileptic 
women cannot be regarded as adequate to prove 
a definite cause-and-effect relationship. There are 
intrinsic methodologic problems in obtaining 
adequate data on drug teratogenicity in humans; 
the possibility also exists that other factors, e.g. 
genetic factors or the epileptic cond tion itself, 
may be more important than drug therapy in le 
ing to birth defects. The great majority of 









on anticenwulsant mearcation deliver normal in- 
fans 


Itisimportent tænote tha! anticonvulsant drugs 
sshcuid net be ciscontimued in patients in whom the 
rugs administered t- prevent major seizures be- 
. cause of the streng pcss;ility of precipitating 
"status eplenticus withetrendant hypoxia and 
. . ‘thréatto fe In ndivideal cases where the severity 
.. sanc frequency c! the s=:zure disorder are such that 
the emovabof medica: om does nct pose a serious 
threat to Mepatient, dis centinuation of the drug 
may be considered prr to and during pregnancy, 
although ! cannet 5e eic with any confidence that 
aven Miner seizures de nat pose some hazard to 
the Jevetoping embrye or fetus. 





Adverse effects have en observed in repro- 
ducs&on stuc:es m anirr3ls given Tegretol orally. In 
rat teratolegy studies, = of 135 offspring showed 
kinked ribs at 258 mg/F- and 4 of 119 offspring at 
650 mg/kg snowed oth= anomalies [cleft palate 
41. t3ipes(7). arophthisuimos (2)]. In reproduction 
Studes, nursing rats demonstrated a lack of 


‘weight ga n anc an unk=rapt appearance at a 
maternal cosagelevel »i 200 mg/kg. 


The »reseni:ng physic=r-will wish to weigh these 
consderaticns ir treating or counseling epileptic 
woran oí childbearingmctential. 


Use 5! Tecretol ir"women of childbearing potential 
- should be-consicered cl» when the clinical situa- 
- ON warrants the risk. Is madvisable for mothers 
akira Tegretol tenurse 





‘Tegretol has shown mile agticholinergic activity; 
_ Therefore, satients with mcreased intraocular pres- 
E "sure snoul 3e Closely »oserved during therapy. 


BBeceuse c! tne reiationsihis of the drug to other 

.  tmcyclic compounds, th= possibility of activation of 
2 latent psychosis and, m alderly patients, of con- 
fusion-or agitation shoul be borne in mind. 


Since dizz ness-anc drawsiness may occur, patients 
shoud becautiomed ataut the hazards of operating 

macr ineryorautomobiles er engaging in other poten- 
Wally dangesreus tasks. 


Precactions Before initia nc therapy, the following 
procedures are recomrnrerded: 


Detaled histery-anc physical examination. 


Therepy showldit prescribed only after critical 
bene it-to-ask aporaisa sn patients with a history of 
cardiac, hepatic ar rene damage, Fistory of ad- 
verse hematelogic reac- on to other drugs or who 
navesad mterrupied cc_rses of therapy with 
Tegretol. 


Compiete pretreatment 2icod counts, including 
Diateei ana possibly remculocyte ard serum iron, 
snout be ebiained. An. significant abnormalities 
snout ruleout use of the drug. These same tests 
shout be peated at fecuent intervals, possibly 
weelcy, dumng the first tss months of therapy and 
montniy thereafter for at east two to three years. 


Basesne evaluations of er function, particularly in 
_ patiea:s witn a history o: liver disease. Liver func- 
lion tests must beperto-ed at regular intervals 
gareasment with the arug since liver damage 
nay eccur The dtug shmuld be discontinued im- 

1 mites cases of aggravated liver dysfunction 
e Ier dissase. 















ic ee examinations, including 
JScopy amd tonometry. These are 
impatiestts deing treated with this 
moa  ^henociazines and related drugs 
sr5wr"to Caweeye changes. 
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E and P ede Carbamaz- 
epine, when aiministered to Sprague-Dawley rats 
for two years n the diet at doses of 25, 75, and 250 
mg/kg/day, re-ulted in a dose-related increase in 
the incidence»f hepatocellular tumors in females 
and in benignminterstitial cell adenomas in the testes 
of males. 


Carbamazepiae must, therefore, be considered to 
be carcinogesic in Sprague-Dawley rats. Bacteria’ 
and mammalian mutagenicity studies using car- 
bamazepine produced negative results. The 
significance c these findings relative to the use of 
carbamazepine in humans is, at present, unknown. 


Adverse Reactoons |f adverse reactions are of such 


severity that the drug must be discontinued, the 
physician must be aware that abrupt discontinua- 
tion of any anticonvulsant drug in a responsive 
epileptic patient may lead to seizures or even status 
epilepticus wim its life-threatening hazards. 


The adverse reactions most frequently observed, 
particularly during the initial phases of therapy, are 
dizziness, drowsiness, unsteadiness, nausea, and 
vomiting. To mnimize the possibility of such reac- 
tions, therapy should be initiated at the low dosage 
recommendec. 


The following additional adverse reactions have 
been reportec 


Hemopoietic System: Aplastic anemia, leukopenia, 
agranulocytoss, eosinophilia, leukocytosis, throm- 
bocytopenia, »urpura. 


Hepatic: Abncrmalities in liver function tests and 
cholestatic and hepatocellular jaundice. 


Genitourinary system: Urinary frequency, acute uri- 
nary retention, liguria with elevated blood pres- 
sure, renal failere, azotemia and impotence. Al- 
buminuria, glyzosuria, elevated BUN and micro- 
scopic deposis in the urine have also been re- 
ported. 


Testicular atrophy occurred in rats receiving 
Tegretol orally rom 4 to 52 weeks at dosage levels 
of 50 to 400 m«/kg/day. In dogs, it produced a 
brownish disccloration, presumably a metabolite, in 
the urinary bladder at dosage levels of 50 mg/kg 
and higher. Resvance of these findings to humans 
is unknown. 


Nervous Syste: Dizziness, drowsiness, disturb- 
ances of coorc nation, confusion, headache, 
fatigué, blurrec vision, visual hallucinations, tran- 
sient diplopia and oculomotor disturbances, 
Speech disturtances, and abnormal involuntary 
movements, peripheral neuritis and paresthesias, 
depression wit» agitation, talkativeness, nystag- 
mus, tinnitus. and hyperacusis. 


There have been reports of associated paralysis 
and other symptoms of cerebral arterial insuffi- 


ciency, but the 3xact relationship of these reactions 


to the drug hassnot been established. 


Skin: Pruritic aed erythematous rashes, urticaria, 
Stevens-Johns sn syndrome, photosensitivity reac- 
tions, alteratiors in skin pigmentation, exfoliative 
dermatitis, alopecia, diaphoresis, erythema mul- 
tiforme and nocosum, and aggravation of dissemi- 
nated lupus erghematosus. In certain cases, dis- 
continuation of herapy may be necessary. 


Digestive Systen: Nausea, vomiting, gastric dis- 
tress and abdominal pain, diarrhea, constipation, 
anorexia, and cryness of the mouth and pharynx, 
including glosszis and stomatitis. 


Cardiovascular System: Congestive heart failure, 
aggravation of kypertension, hypotension, syncope 
and collapse, edema, primary thrombophlebitis, 
recurrence of thrombophlebitis, aggravation of 
coronary artery disease, and adenopathy or 
lymphadenopatyy. 


Some of these Cardiovascular complications have - 
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alit es Artis a and AV V bl ockhave — 
o€ infarction has bee ae 
asso iated with other tricyclic compounds. i 








Eyes: There have been scattered, punctate, cottical th 
lens opacities reported. as well as conjunctivitis. ? 
Although a direc: causal relationship has not been 
established, many phencthiazines and related El 
drugs have beer shown to cause eye changes. 





Musculoskeletal: Aching :oints and muscles, and leg j 
cramps. D 
| OF 
Metabolic: Fever and chills. Inappropriate antidiuretic C. 
hormone syndrome has been reported. Nise ons s9 | 
thyroid function have been reported in combinatio fs 
therapy with other anticorvulsant rnedicáfionee E. 
Thyroid function tests have been reported to ha ? e i 
decreased values with Tegretol alone. ER i 
vu 


Dosage and Administration Monitoring of blood ~ 
levels has increased the efficacy and safety of an- — 
ticonvulsants (see Actions). Dosage hoe ad ee 
justed to the needs of the individual patient. he 
initial daily dosage with a gradual increase isa 
vised As soon as adequete control is achieved, th 
dosage may be reduced very gradually tothe _ y: e 3 
minimum effective level 7 


















Epilepsy (see Indications): 


Adults and children over 12 years of age-intial F 
One tablet (200 mg) b.i.d. on the first day. Increa se 
gradually by adding up tc 20C mg per day using a re Y 
t.i.d. or q.i.d. regimen unti: the best response is 
obtained. Dosage should generally not exceed — 
1000 mg daily in children 2 to15 years of age, and _ : 
1200 mg daily in patients above 15 years of aoe nai : 
Doses up to 1600 mg daily have been used in |. 
adults in rare instances. >) TN 


"* 3 Aer vn x 
Maintenance: Ad ust dosage to the minimum e 
tive level, usually 4-6 tablets (800-1200 mg) s 


Er 


Children 6-12 years of age -Initial: One-half tablet 
(100 mg) b.i.d. on the ‘irst day. Increase gradually - Age. 
by adding 100 mg per day using a t.i.d. or q.i.d. a 
regimen until the best response is obtained. Dos- | 

age should generally not exceed 1000 mg. 










a ^ S 

Combination Therapy: Tegretol may be used alo: 3 ta 
or with other anticonvulsants. When added to exist xr 
ing anticonvulsan: therapy the drug should be — eV 
added gradually while the-other anticonvulsants à e 
maintained or gradual y decreased. Vid 


Trigeminal Neuralgia (see Indications): 


Initial: One-half tablet (100 mg] b.i.d. on the first day 
for a total daily dose of 200 mg. This daily dose m 
be increased by up to 200 mg a day using increm 
of one-half tablet every 12 nours only as needed to 
achieve freedom from pair. Dc not exceed Wm 

daily. Tablets should be taken with meals. p 

Maintenance: Control of pain can be maintained BPN ( 
most patients with 400 mg to 800 mg daily. How- "y B" 
ever, some cases may be maintained on as little as 8743 E. 
200 mg daily, while others may require as much a 
1200 mg daily. At least once every 3 months A E 
throughout the treatment period, attempts shod ae 


be made to reduce the dose to the minimum effec 
tive level or even to discontinue the drug. 











How Supplied Round, whi e, s ngle-scored tablets of ~ 


200 mg in bottles of 100 and 1090, and Unit Dose 
Packages of 100. 


Dispense in tight container(USP). 


Printed in U.S.A. 667104 (7/79) C79-19 


For complete details, including description, actions — 
and overdosage, please see full prescribing informa- 
tion. 


S: di. 


GEIGY Pharmaceuticals 
Division of CIBA-GEIGY Corporation : 


.. Ardsley, New York 10502 319-9255 —— 





MANAGEMENT OF HEAD INJURIES 
Contemporary Neurology Series Vol. 20 


By Bryan Jennett, MD, FRCS, Professor of Neurosurgery; 
and Graham Teasdale, MRCP, FRCS, Reader in Neuro- 
surgery, and Honorary Consultant Neurosurgeon; both of 
the Institute of Neurological Sciences, Southern General 
Hospital, University of Glasgow, Glasgow, Scotland. 


F.A. Davis is proud to publish this practical reference by a 
team of authors who have an unparalleled record of clinical 
expertise in the management of head injured patients. Their 
book examines all levels of severity and all stages of 
management, from the emergency roomtothe rehabilitation 
Clinic. It contains data from medical centers throughout the 
world gathered through the collaboration of Drs. Jennett 


.. and Teasdale. Much of this information has never been 


published before and is unavailable elsewhere. 


In a singularly coherent style, these two experts recount 
the epidemiological aspects of head injury. They describe 
structural pathology and discuss pathophysiology as related 
to management. Jennett and Teasdale critically evaluate 
modern, intensive methods of assessment and treatment, 
emphasizing the secondary complications of head injury, 
both intracranial and extracranial. The recovery process and 
the physical, mental, and social sequelae are examined in 
depth. The book concludes with guidelines for judging 
the effectiveness of treatment and a projection of future 
developments in the field. 


361 pages. About 105 illustrations. Ready January 1981. 
$35.00. 


On 30-day approval please send me the book(s) 
which | have indicated. 


O 5017. Jennett & Teasdale: Management of Head Injuries. $35.00. 
Ready January 1981. 

L 6692. Plum & Posner: The Diagnosis of Stupor and Coma, 3rd Edi- 
tion. $22.00. July 1980. 

[.] 5650. Liveson & Spielholz: Peripheral Neurology: Case Studies in 
Electrodiagnosis. $21.00. January 1979. 

CJ 0580. Baloh & Honrubia: Clinical Neurophysiology of the Vestibu- 
lar System. $33.00. January 1979. 

O 0615. Barlow: Mental Retardation and Related Disorders. $25.00. 
February 1978. 

CL] 6180. Milhorat: Pediatric Neurosurgery. $38.00. February 1978. 

LJ 8208. Strub & Black: The Mental Status Examination in Neurology. 
$9.95. 1977. 

O 9221. Wells: Dementia, 2nd Edition. $27.50. 1977. 

L] 5885. Martin, Reichlin & Brown: Clinical Neuroendocrinology. 
$33.00. 1977. 

C 0730. Beresford: Legal Aspects of Neurologic Practice. $22.00. 
1975. 
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` ...there's just 
no time for 
uncertainty! 


Contents Include: 


Epidemiology of Head Injury; Structural Pathology; 
Dynamic Pathology; Assessment of Impaired Conscious- 
ness; Early Assessment of the Head Injured Patient; Special 
Investigetions and Methods of Monitoring; Intracranial 
Hematoma; Open Injuries; Management of Head Injuries 
in the Acute Stage; Recovery after Head Injury; Neuro- 
physical Sequelae; Mental Sequelae; Assessment of 
Outcome; Prognosis after Severe Head Injury; Objectives, 
Organization, and Audit of Care for Head Injured Patients. 








Also of Interest: 


The Diagnosis of Stupor and Coma, 
3rd Edition, Contemporary Neurology 
Series Vol. 19 


The new edition of this definitive classic reflects recert advances in 
medical understanding andtechnology andremainsthe authoritative 
work on the difficult subject of stupor and coma. Drs. Plum and 
Posner have substantially revised the 3rd edition to include such 
new developments as the use of CT scanning and its revolutionary 
impact on neurologic diagnosis. Over seventy-five percent of the 
book contains new or updated material, with many new illustrations 
and references added. 


By Fred Plum, MD; and Jerome B. Posner, MD. 373 pp. Illustd. 
July 1980. $22.00. 





The illustration above shows the distribution of vessels 
from which epidural hematomas may arise: (1) sagittal sinus, 
(2) anterior meningeal artery, (3) middle meningeal artery, 
(4) posterior meningeal artery, (5) transverse sinus. 


An invoice will accompany the book(s) and will include a smail charge tor 
postage and handling. i 
Please Print: I 
Full Name I 
Address l 
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F. A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA, PENNSYLVANIA 19103 ""7 






Inerodueing 
ATHFINDER II 


omprehensive Non-Invasive Evaluation 
of Nervous System Function 





Nicat Biomedical, 
the leader in clinical 
evokec -esponse and 
e. ectro c1vsiological 
recordmg, offers a Visual Somatosensory Auditory 


complete line of Eveked and Spinal Cord Brainstem 
instrumentation for your Potentials Potentials Response 


mical meeds. 


Excellence 
Innovation | |I? SE 


Nico et continues to 


maintar- the standard of ama 
i nalis 

exrellence with the Cin bie 

Nicolet CA-1000 and the 

VED-88 


Putm*inder II, the 
latest Nicolet innovation, 
retains ease of operation 
while Groening new 
dimensvens of capability 
and flexibility 


Please call Dr. Nolan 
N Lews collect for 
coimplee detads regarding 
Nicolet mstri:ments. 





WORLD HEADQUARTERS 








2225 y Patbfinder II 
5225 Verona Boz , 
«acne qe NICOLET 
-— Or. WIS a BIOMEDICAL 
Telephone: (608) 271-3333 am INSTRUMENTS 
Twx: 9122862711 A NICOLET INSTRUMENT DIVISION 
World-wide Sales & Service 
ENGLAND CANADA SWEDEN JAPAN MEXICO NETHERLANDS 





Warwick Mississauga Akersbergar Osaka Mexico D.F Hoevelaken 
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Indications: CAFERGOT® tablets/suppos- 1 
itories—to abort or prevent vascular headache. Jd. 
CAFERGOT® P-B tablets/suppositories— to abort or 2. 
prevent vascular headache complicated by tension E. 
and gastrointestinal disturbances. NU 
Contraindications: Peripheral vascular disease, 

coronary-heart disease, hypertension, impaired he- 

patic or renal function, sepsis, and pregnancy. Hyper- 


sensitivity to any of the components. 


Precautions: Although signs and symptoms of 
ergotism rarely develop even after long-term inter- 
mittent use of the orally or rectally administered 


drugs, care should be exercised to remain within the 


limits of recommended dosage. Cafergot P-B tablets 

contain FD&C Yellow No. 5 (tartrazine) which may 

cause allergic-type reactions (including bronchial 

asthma) in certain susceptible individuals, especially — 

in patients who also have aspirin hypersensitivity. : 
Adverse Reactions: Vasoconstrictive complica- 

tions, at times serious, including pulselessness, 

weakness, muscle pains and paresthesias of the 


extremities, and precordial distress and pain; tran- (ergotamine tartrate and caffeine) tablets NF ve 
sient tachycardia or bradycardia; nausea; vomiting; 4% 
localized edema; and itching. Drowsiness may occur "Ag 
with Cafergot P-B. Ey 
Adult Dosage: Ora/ly— Two tablets at first sign of i 
attack; if needed, 1 additional tablet every half hour i 
until relieved (maximum, 6 per attack or 10 per week). P ^N 


Rectally— One suppository as early as possible in 
attack; second in 1 hour, if needed (maximum, 2 per 
attack or 5 per week). 

Overdosage: Symptoms include vomiting, numb- 
ness, tingling, pain and cyanosis of the extremities 
associated with diminished or absent peripheral 
pulses; hypertension or hypotension; drowsiness, 
stupor, coma, convulsions and shock. A case has 
been reported of reversible bilateral papillitis with 
ring scotomata in a patient who received five times the 
recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis, 


- gastric lavage, and catharsis; maintenance of ade- 
- „quate pulmonary ventilation; correction of hypoten- 
sion; and control of convulsions. Treatment of 
peripheral vasospasm should consist of warmth, but 

not heat, and protection of the ischemic limbs. 
Vasodilators may be used with benefit, but caution 
must be exercised to avoid aggravating an already 


existent hypotension. 
How Supplied: CAFERGOT® Tablets — Gynergen® 
(ergotamine tartrate, USP) 1 mg; caffeine, USP, 100 
mg. Battles of 250 and cartons of three SigPak® 
(dispensing unit) packages, each containing 30 
tablets in individual blisters. CAFERGOT® Supposi- 
tories— Gynergen® (ergotamine tartrate, USP) 2 mg; 
caffeine, USP. 100 mg; inactive ingredients: tartaric 
acid, NF and cocoa butter, USP Boxes of 12. 
CAFERGOT® P-B Tablets— Gynergen® (ergotamine 
tartrate, USP) 1 mg; caffeine, USP. 100 mg; Bellafo- 
line® (levorotatory alkaloids of belladonna, as ma- 
lates) 0.125 mg; sodium pentobarbital, USP 
(Warning: May be habit forming) 30 mg. Bottles of 
250 and cartons of three SigPak® (dispensing unit) 
packages, each containing 30 tablets in individual 
blisters. CAFERGOT® P-B Suppositories— 
ree AN X rth tartrate, USP) 2 mg; caffeine, 
100 mg; Bellafoline® (levorotatory alkaloids of — *to a maximum of six 
belladonna, as malates) 0.25 mg; pentobarbital, NF, aximum af six tablets ET attack or ten tablets p week 
(Warning: May be habit forming) 60 mg; inactive 
ingredients: tartaric acid, NF, malic acid, lactose, USP, FREE PATI ENT INSTRUCTI ON LEAF LETS é 
and theobroma oil, USP. Boxes of 12. ) ; ' 
Before prescribing, see package insert Leaflets stress importance of proper compliance for maximum 


for full product information. therapeutic effectiveness with Cafergot tablets or suppositories. 


SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, NJ07936. Write for a pad of leaflets today. 
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